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H.It  1757— fflGH  PERFORMANCE  COMPUTING 
AND  HIGH  SPEED  NETWORKING  APPLICA- 
TIONS ACT  OF  1993 


TUESDAY,  APRIL  27,  1993 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 

Subcommittee  on  Science, 

Washington,  DC. 
The  Subcommittee  met,  pursuant  to  call,  at  9:30  a.m.,  in  room 
2318,  Raybum  House  Office  Building,  Hon.  Rick  Boucher  (Chair- 
man of  the  Subcommittee)  presiding. 
Mr.  Boucher.  The  subcommittee  will  come  to  order. 
This  morning  the  Subcommittee  on  Science  will  receive  testi- 
mony on  the  High  Performance  Computing  and  High  Speed 
Networking  Act  of  1993,  H.R.  1757.  The  bill  authorizes  research, 
development,  and  demonstration  of  high  speed  networking  tech- 
nologies, which  are  essential  activities  to  achieve  the  Administra- 
tion's goal  of  information  superhighways  for  the  Nation. 

It  also  conforms  to  the  information  infrastructure  provisions  con- 
tained in  the  President's  technology  plan  entitled,  'Technology  for 
America's  Economic  Growth."  That  was  released  by  the  President 
on  February  22. 

I  introduced  H.R.  1757  last  Wednesday,  and  am  very  pleased  to 
be  joined  in  the  co-sponsorship  of  the  measure  by  the  Ranking  Re- 

?ublican  Member  of  the  Subcommittee,  the  gentleman  from  New 
brk.  Sherry  Boehlert,  and  by  the  Chairman  of  the  Full  Committee 
on  Science,  Space,  and  Technology,  George  Brown  from  California. 
I  vould  also  like  to  acknowledge  additional  co-sponsorship  by  Mem- 
bers of  this  Subcommittee:  Mr.  Valentine,  Mr.  Barcia,  Ms.  Eshoo, 
and  Ms.  Eddie  Bemice  Johnson. 

The  bill  was  developed  following  this  subcommittee's  hearing  on 
February  2,  and  it  reflects  many  of  the  recommendations  and  sug- 
gestions that  were  expressed  by  witnesses  at  that  time.  I  would 
like  to  pay  particular  tribute  today  to  the  vision  of  Vice  President 
Gore,  who  for  more  than  a  decade,  has  been  advancing  the  deploy- 
ment in  this  Nation  of  the  world's  most  capable  interactive  tele- 
communications network.  His  vision  led  to  the  enactment  of  the 
High  Performance  Computing  Act  of  1991  and  contributed  signifi- 
cantly to  the  early  thinking  tliat  is  the  foundation  for  the  measure 
which  is  the  subject  of  today's  hearing. 

In  order  to  capture  the  promise  of  the  High  Performance  Com- 
puting Act  of  1991,  our  bill  targets  the  following  research  goals  ibr 
applications  of  the  high  speed  network.  First,  the  National  Science 
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Foundation  will  be  required  to  establish  a  program  to  connect  insti- 
tutions of  higher  education,  elementary  and  secondary  schools,  and 
local  governments  to  each  other  and  to  the  bitemet  with  a  broad 
band  capability.  The  hardware  and  tlie  broad  hand  connections 
that  are  necessary  to  establish  those  connections  may  be  provided 
directly  by  the  National  Science  Foimdation, 

Within  one  year,  we  require  a  report  on  the  extent  to  which 
schools,  libraries,  and  state  and  local  governments  are  connected  to 
the  Internet  with  an  indication  of  the  quality  of  those  connections. 
In  other  words,  we're  interested  in  knowing  which  of  tiie  connec- 
tions are  of  copper  wires  and  which  constitute  broad  band  capabil- 
ity. We're  also  requiring  an  estimate  in  that  report  of  the  cost  of 
establishing  universal  broad  band  connections  for  those  institu- 
tions. 

The  second  targeted  application  is  in  the  field  of  education,  with 
a  particular  emphasis  on  distance  learning  and  electronic  class- 
rooms. Our  goal  is  to  facilitate  the  creation  of  a  fully  interactive 
network  that  will  link  all  schools  in  the  Nation,  so  that  the  best 
instruction  that  is  available  anywhere  in  the  Nation  is  available 
everywhere  in  the  Nation.  Our  provision  authorizes  funding  for  the 
means  of  accessing  digital  dataoases  for  educational  purposes  and 
providing  in-service  training  for  teachers  in  the  use  of  advanced 
networking  technologies. 

Of  particular  timeliness  is  our  targeted  application  of  the  net- 
work for  health  care  purposes.  The  bill  directs  the  National  Insti- 
tutes of  Health,  the  Centers  for  Disease  Control,  and  the  National 
Library  of  Medicine  to  implement  this  portion  of  the  statute.  Our 
goal  is  to  establish  test  bed  networks  linking  hospitals,  doctors'  of- 
iices,  medical  schools,  medical  libraries,  and  universities  to  enable 
health  care  providers  and  researchers  alike  to  share  medical  im- 
ages and  to  develop  computer-based  patient  records. 

The  bill  also  targets  the  development  of  software  and  visualiza- 
tion technology  for  visualizing  the  human  anatomy  and  analyzing 
diagnostic  images  and  records.  Also  authorized  is  research  funding 
for  virtual  reality  technology  for  simulated  surgical  and  otiier  medi- 
cal procedures  and  collaborative  technology  that  will  allow  a  num- 
ber of  health  care  providers  in  remote  locations  around  the  country 
simultaneously  to  analyze  patient  diagnostic  exams,  make  rec- 
ommendations, and,  if  necessary,  require  that  further  tests  be  pro- 
vided at  that  point  with  regard  to  a  patient  that  would  be  situated 
in  an  examining  room  at  some  other  location  in  the  Nation.  Other 
medical  applications  will  include  the  digitizing  and  storage  for 
ready  retneval  of  medical  literature  and  of  patient  records. 

The  creation  of  digital  libraries  of  electronic  information  is  a 
fourth  important  application.  We're  seeking  the  development  of 
common  standards  for  the  storage  and  retrieval  of  data  m  digital 
form,  improvements  in  high  speed  scanning  for  the  transfer  of  date 
from  printed  material  to  electronic  storage,  and  creation  of  soft- 
ware to  search  and  summarize  large  volumes  of  text,  pictures,  and 
sound. 

The  goal  is  for  every  individual  in  his  or  her  home  or  office  to 
have  ready  access  to  any  librarv  in  the  Nation,  to  utilize  an  elec- 
tronic index,  retrieve  a  particular  document,  and  then  have  that 
document  printed  out  on  his  or  her  laser  printer^  all  within  a  mat- 
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ter  of  minutes.  To  achieve  that  goal,  the  statute  contemplates  the 
creation  of  prototype  digital  libraries  that  will  serve  as  test  beds 
for  the  systems,  software,  standards,  and  methods  that  will  enable 
them  to  reach  that  result. 

Finally,  the  legislation  provides  funding  to  facilitate  the  storage 
in  digital  form  and  for  the  rapid  retrieval  over  the  network  of  the 
vast  stores  of  government  information.  We  also  create  a  govern- 
ment information  locator  system  accessible  by  the  Internet  as  a 
navigational  aid  providing  citations  to  federal  information  and 
guidance  on  how  that  information  may  be  obtained. 

The  legislation  authorizes  general  resesu-ch  and  development 
funding  for  computer  science  and  engineering,  computer  visualiza- 
tion, and  human  cognition  that  is  needed  to  make  the  system  user 
friendly.  It  also  creates  a  High  Performance  Computing  and  Appli- 
cations Advisory  Committee  to  be  appointed  by  the  President  to 
recommend  additional  applications  of  the  network  for  which  federal 
research  funding  may  be  justified  in  future  years. 

Through  the  legislation,  we  are  creating  a  system  of  periodic  re- 
ports to  the  Congress  on  advances  that  are  made  in  networking 
technology  and  on  steps  that  are  being  taken  to  achieve  the  appli- 
cations that  are  targeted  in  this  bill,  as  well  as  assuring  that  new 
applications  that  are  deserv-ng  of  Federal  research  support  are 
suggested  and  made  available  as  information  to  the  Confess  from 
time  to  time. 

H.R.  1757  also  refines  the  definition  of  the  National  Research 
and  Education  Network  first  created  by  the  High  Performance 
Computing  Act  of  1991.  The  bill  describes  the  network  program  in 
terms  of  three  basic  components.  First,  research  and  development 
of  networking  hardware  and  software  required  for  the  transmission 
of  data  at  speeds  of  1  gigabit  per  second  or  greater. 

Secondly,  experimental  test  bed  networks  that  are  designed  to 
develop  and  to  demonstrate  the  advanced  networking  technologies 
that  result  from  that  research  and  which  provide  connections  for 
purposes  consistent  with  the  Act  that  require  levels  of  network  per- 
formance that  are  not  currently  available  from  private  commercial 
network  providers. 

And,  third,  the  provision  of  financial  support  that  will  be  made 
directly  available  to  researchers  and  educators  and  students  to  ob- 
tain access  to  and  use  of  the  Internet. 

The  bill  also  prohibits  the  use  of  test  bed  networks  to  provide 
services  that  could  otherwise  be  provided  satisfactorily  using  pri- 
vately operated  commercial  networks,  with  the  proviso  that  that  re- 
striction will  take  effect  18  months  following  the  date  of  enactment 
of  the  bill.  That  delay  will  allow  the  agencies  participating  in  the 
program  to  develop  and  implement  a  plan  of  direct  financial  sup- 
port to  students,  educators,  and  researchers  for  research  and  edu- 
cation purposes. 

This  morning's  hearing  is  the  first  in  a  series  of  three  hearings 
that  are  designed  to  obtain  comments  and  recommendations  on  the 
legislation.  We  are  seeking  specific  suggestions  for  improvements  to 
the  bill  and  for  alternative  or  additional  application  areas  that  we 
should  consider  pursuing. 

We  are  pleased  to  welcome  this  morning  Dr.  John  Gibbons,  the 
President's  Science  Advisor  and  the  Director  of  the  Office  on 


Science  and  Technology  PoUqt,  who  will  present  the  administra- 
tion's views  on  the  measure.  We  also  welcome  a  distinguished 
panel  of  witnesses  representing  the  telecommunications^  computer, 
software,  and  network  provider  industries. 

Before  turning  to  our  first  witness,  I  would  like  to  recognize  at 
this  time  the  very  capable  Ranking  RepubUcan  Member  of  our  Sub- 
committee, who  IS  a  co-sponsor  of  this  measure  and  whose  leader- 
ship on  the  subject  we  greatly  value,  the  gentleman  from  New 
York,  Mr.  Boehlert. 

Mr.  Boehlert.  Thank  you  very  much,  Mr.  Chairman. 

Fd  like  to  point  out  that  two  years  ago  Chairman  Brown  and  I 
were  privileged  to  be  the  original  House  sponsors  of  the  first  High 
Performance  Computing  Act.  I  point  that  out  to  demonstrate  that 
this  Committee,  tne  Subcommittee,  is  proactive  rather  than  reac- 
tive, and  we  do  operate  in  the  spirit  of  bipaitisanship.  That  bill's 
prim^  author  has  now  moved  on  to  bigger  things,  from  Senator 
to  Vice  President,  but  the  work  of  shapmg  laws  to  support  our 
emerging  national  information  system  goes  on. 

Chairman  Boucher  has  done  an  excefient  job  in  drafting  the  High 
Performance  Computing  and  High  Speed  Networking  Applications 
Act  of  1993,  and  iWhappy  to  join  him  as  a  co-sponsor  of  this  legis- 
lation. 

The  vision  of  a  national  data  highway  is  a  powerful  image.  If  the 
first  high  performance  computing  bill  took  steps  toward  laying  the 
pavement  of  information  highways,  the  follow-on  legislation  we  will 
take  testimony  on  today  is  designed  to  begin  to  craft  the  rules  of 
the  road  and  the  road  maps  that  will  allow  citizens  to  begin  to 
drive  on  those  highways. 

A  highw^ay  without  rules  would  be  anarchy  or  look  like  the  Belt- 
way at  rush  hour.  A  national  information  network  without  stand- 
ards and  proven  applications  would  be  similarly  chaotic.  By  invest- 
ing in  the  research  and  development  of  applications  for  hecdth  care, 
education,  libraries,  and  government  information  dissemination,  we 
will  take  a  significant  stride  in  making  the  power  of 
supercomputers  accessible  to  the  machines  in  our  classrooms,  in 
our  offices,  and  in  our  homes. 

At  the  core  of  this  bill  is  the  belief  that  the  government  can  form 
a  constructive  and  supportive  partnership  witn  the  private  sector. 
I  am  convinced  that  the  result  will  be  a  more  rapid  deployment  of 
information  technologies  and  expanded  access  to  the  fruits  of  these 
technologies  for  the  benefit  of  all  mankind. 

I  want  to  thank  Chairman  Boucher  for  calling  this  hearing,  and 
I  wish  to  express  a  warm  welcome  to  our  distinguished  witnesses 
from  the  Administration  and  from  the  industry.  I  read  your  written 
statements  with  a  great  deal  of  interest  and  look  forward  to  your 
suggestions  on  how  we  might  further  improve  our  bill.  And  iVs  a 
particular  pleasure  to  welcome  our  first  witness,  a  good  friend,  Dr. 
Gibbons. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Boehlert. 

Are  there  other  Members  of  the  Subcommittee  who  seek  recogni- 
tion for  purposes  of  an  opening  statement?  The  gentlelady  from 
Texas,  Mrs.  Johnson. 

Ms.  E.B.  Johnson  of  Texas.  Thank  you  very  much,  Mr.  Chair- 
man. 


I  simply  want  to  say  that  Fm  proud  to  join  the  co-sponsors  with 
this  legislation,  as  well  as  xinderstanding  and  appreciate  the  fact 
that  it  will  e3q)and  educational  opportunities  throughout  the  Na- 
tion, but  especisdly  in  Texas,  since  it  has  its  own  education  comput- 
ing network  called  the  T-Net,  the  Texas  Education  Network,  which 
basically  does  the  same  thing  as  the  National  Research  Education 
Network;  that  is,  with  provisions  of  the  bill.  The  expansion  of  this 
provided  in  this  bill  will  contribute  greatly  toward  the  improve- 
ment of  our  math  and  science  curriculum. 

T-NET  began  in  August  of  1991  with  more  than  1,800  users  and 
is  administered  by  the  University  of  Texas.  Noting  that  Dr.  Nor- 
man Hackleman  of  the  Robert  E.  Welsh  Foundation  in  Houston 
testified  earlier  this  year  before  this  Committee,  is  working  very 
closely  with  the  industry  to  improve  competitiveness  as  their  out- 
put and  human  capital,  57  percent  of  the  public-private  educators 
or  administrators  or  librarians  and  43  percent  of  classroom  teach- 
ers If  we  are  to  compete  internationally,  we  need  to  increase  teach- 
er participation  nationwide. 

And  then  the  health  care  contribution,  it  will  play  an  importaii.t 
role  with  the  human  genome  project,  digital  imaging  to  further  ad- 
vance detection  and  prevention  of  diseases,  such  as,  breast  and 
colon  cancer  that  plagues  us  all  now.  Additionally,  it  will  cut  down 
administrative  costs  by  maintaining  medical  records  electronically 
and  allowing  easy  transmission  of  mem,  which  makes  this  bill,  in 
myjudrauent,  worthwhile. 

Tnank  you. 

Mr.  Boucher.  Thank  you  very  much,  Ms.  Johnson. 

We  now  welcome  the  Director  of  the  Office  of  Science  and  Tech- 
nology Policy,  the  President's  Science  Advisor,  who  was  former  Di- 
rector of  the  Office  of  Technology  Assessment  and  served  with  dis- 
tinction in  that  position  for  a  great  number  of  years.  Dr.  John  Gib- 
bons. 

Dr.  Gibbons,  without  objection,  your  written  testimony  will  be 
made  a  part  of  the  record  and  we  would  welcome  your  oral  sum- 
mary ana  whatever  comments  you  care  to  make. 

STATEMENT  OF  DR.  JOHN  H.  GIBBONS,  DIRECTOR,  OFFICE  OF 
SCIENCE  AND  TECHNOLOGY  POUCY,  WASHINGTON,  DC 

Dr.  Gibbons.  Thank  you,  Mr.  Chairman.  It's,  indeed,  a  pleasure 
to  appear  before  you  this  morning  in  my  new  capacity.  It's  a  special 
pleasure  to  be  back  with  some  friends  of  long  standing.  Thank  you 
for  inviting  me  today  and  also  for  asking  me  to  provide  some  infor- 
mation on  the  Admmistration's  Hi^h  Performance  Computing  and 
Communication  Program  and  its  important  role  in  assisting  this 
whole  idea  of  the  development  of  a  National  Information  Infra- 
structure. 

As  you  know  full  well,  the  infrastructure  consists  of  a  lot  of 
things:  computers,  databanks,  fax  machines,  telephones,  video  dis- 
plays linked  by  high  speed  telecommimications  networks  that  are 
capable  of  transmitting  an  enormous  amount  of  information  over 
any  distance  at  an  extraordinary  speed,  equivalent  to  the  move- 
ment of  an  Encyclopedia  Britannica  in  a  few  seconds.  Fm  not  sure 
I  could  read  it  that  fast,  but  you  can  move  it  from  one  place  to  an- 
other that  fast  as  we  move  along. 
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This  capability  reflects  a  continuiug  extraordinary  advance  in  the 
science  and  technology  of  semiconductors,  computers,  and  tlie  likes. 
And  I  think  ifs  wormy  to  note  that  we  have  miiltiplied  the  rapidi^ 
with  which  we  can  move  information  which  can  be  translated  to 
lower  the  cost  of  a  given  amount  of  information  by  a  factor  of  about 
30  every  few  years,  and  this  is  almost  unparalleled  in  the  history 
of  technology,  that  such  rapid  innovation  occurs  year  after  year 
after  year,  and  the  end  is  not  in  sight. 

Now  using  these  technologies,  we're  at  the  state  at  this  point  in 
time  where,  as  has  been  mentioned,  a  doct^n-  who  needs  a  second 
opinion  can  transmit  or  will  be  able  to  transmit  a  patient's  entire 
medical  record,  including  high  resolution  x-rays  and  other  things 
that  require  a  lot  of  information,  to  a  distant  colleague  very  inex- 
pensively in  a  very  short  period  of  time,  and  so  you  nave  a  virtual 
collection  of  medical  capabilities  that  can  lend  assistance  to  an  in- 
dividual doctor,  however  isolated  tiiat  doctor  might  be  from  centers 
of  medical  learning. 

In  a  similar  sense,  a  school  child  in  a  small  town  could  come 
home  and  with  a  personal  computer  reach  right  into  the  Library 
of  Congress  and  explore  the  wonderful  assets  that  are  there  by  vir- 
tue of  the  taxes  tnat  that  student's  parents  are  paying.  And  at 
home  viewers  can  choose  what  they  want  to  watch,  when  they 
want  to  watch  it,  rather  than  taking  a  random  chance. 

And,  as  you  know,  the  Administration  is  committed  to  accelerat- 
ing the  development  of  this  infrastructure  that  we  need  so  much, 
I  believe,  in  tne  coming  century.  The  infrastructure  will  provide 
us — ^that  is,  the  American  people — ^with  the  information  that  they 
need  when  they  need  it,  whether  it  be  in  text,  sound,  video,  or  im- 
ages. These  so-called  superhighways  will  certainly  continue  to  revo- 
lutionize the  way  we  work  and  learn  and  shop  and  live.  That  revo- 
lution,, as  we  all  know,  is  alreadv  underway,  but  we  foresee  a  rapid 
escalation  of  that  revolution  in  the  coming  decades. 

The  infrastructure  will  be  as  ubiquitous  as  the  telephone  system 
that  we  so  much  take  for  granted  now,  but  it  will  be  able  to  cany 
inform  cition  at  least  a  thousand  times  greater  than  the  telephone 
itself  can  do  now.  It  will  transit  not  only  our  voice  and  the  ubiq- 
uitous fax  machine,  but  will  also  provide  hundreds  of  channels  of 
interactive  high  deHnition  television-type  signals,  teleconferencing, 
and  access  to  huge  databases.  In  fact,  the  opportunities  that  this 
expansion  of  capability  provide  us  enable  us  to  see  through  a  glass 
somewhat  dimly  about  how  this  extraordinary  new  capability  is 
going  to  actually  take  place  in  our  lives,  and  I  think  that's  another 
reason  to  imderscore  that  we,  the  people,  through  government  have 
an  opportimity  to  explore,  to  experiment,  to  imderstand  how  we 
can  take  full  advantage  of  this  extraordinary  development. 

The  technology  is,  obviously,  already  at  use  in  many  of  our  re- 
search laboratories  where  it  continues  to  transform  ihe  way  re- 
search is  not  only  carried  out,  but  even  the  way  one  conceives  and 
conceptualizes  problems.  It  allows  scientists  and  engineers  to  ac- 
cess mformation  from  computer  databases  scatterea  all  over  the 
country  and,  indeed,  the  world.  It  enables  them  to  use 
supercomputers  and  research  equipment  literally  thousands  of 
miles  away  from  their  desks.  And  perhaps  most  importantly,  it  en- 
ables researchers  to  collaborate  with  their  colleagues  around  the 
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country  and  around  the  world  almost  as  easily  as  if  they  were  in 
the  same  building. 

Andy  obvioiJisly,  this  has  already  spilled  out  into  the  commercial 
and  industrial  sector.  Automatic  teller  machines  and  other  elec- 
tronic funds  transfer  devices  are  taken  for  granted  these  days. 
Thev  are  early  spillouts  and  spillovers  of  these  technologies  devel- 
oped by  public  investments. 

Fve  seen  the  same  sort  of  technologies  being  used  in  the  auto- 
motive industry  to  model  new  automobiles  or  to  simulate  crash- 
worthiness.  And,  obviously,  it  is  a  very  essential  part  of  our  defense 
capabilities  these  days. 

Now  this  same  telecommunications  and  computing  technology 
could  be  available  to  all  Americans  in  tite  very  near  future  pro- 
vided there  is  an  adequate  public  and  private  investment  and  a  for- 
ward-looking government  policy  set  that  promotes  its  deployment 
and  use,  and  that  speaks  to  the  bill  that  this  committee  has  cre- 
ated. 

The  Clinton  Administration  believes,  Mr.  Chairman,  that  the 
Federal  Government  has  several  very  important  roles  to  play  in  as- 
sisting the  development  of  this  information  infrastructure.  It  will 
be^as  we  all  understand  I  hope  now,  the  infrastructure  itself  is 
going  to  be  built  and  run  by  the  private  sector.  That's  not  the  gov- 
ernment's role.  The  government's  role  is  to  help  enable  that  infra- 
structure to  be  built  with  appropriate  policies  and  to  help  experi- 
ment and  understand  the  kinds  of  uses  that  that  infrastructure  can 
bring  to  those  who  paid  for  it,  the  American  people,  and  also  how 
to  better  deliver  the  services  of  government  and  carry  out  the  pub- 
lic functions,  such  as  health  and  medicine,  education,  and  the  ifltes. 

In  many  ways  the  High  Performance  Computing  and  Commu- 
nications Program,  the  so-called  HPCC,  provides  the  technological 
foundation  on  which  the  Administration's  National  Information  In- 
frastructure rests;  that  is,  the  earliest  use  is  in  the  very  esoteric 
research  area,  and  it's  as  one  goes  down  in  time  from  there  that 
one  finds  the  proliferation  of  these  uses  in  other  areas  of  our  soci- 
ety. 

In  Fabruary  the  President  and  the  Vice  President  at  San  Jose 
unveiled  what  has  been  called  a  technology  initiative  which  out- 
lined five  elements  of  the  Administrations  strategy  for  building 
this  infrastructure.  The  first  element  was  to  implement  the  HPCC, 
which  helps  develop  the  basic  technology  needs  for  the  infrastruc- 
ture; that  is,  developing  computing,  commimications,  and  software 
technology. 

The  second  element  is  through  the  Information  Infrastructure 
Technology  and  Applications  program,  to  work  with  industry,  uni- 
versities, and  federal  laboratories  to  develop  technologies  needed  to 
effectively  utilize  this  information  infrastructure  for  a  much  wider 
variety  of  applications  than  have  been  used  before. 

The  third  element  is  to  provide  funding  for  networking  pilot 
projects  through  the  National  Telecommunications  and  Information 
Administration,  the  NTIA,  over  at  the  Department  of  Commerce, 
and  this  is  being  done  to  demonstrate  and  explore  the  benefits  of 
networking,  especially  on  educational  and  library  communities. 

The  fourth  element  is  to  promote  the  dissemination  of  federal  in- 
formation. There's  a  lot  of  very  important  information  that  has 
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been  derived  and  paid  for— derived  by  government  and  paid  for  by 
the  taxpayer,  but  not  really  that  avauable  to  taxpayers,  and  the 
hope  is  that--oiir  Administration  hopes  that  we  are  going  to  be 
able  to  use  the  new  computer  and  networking  technology  to  make 
this  information  more  readily  available  to  those  people  that  pay  for 
it. 

And,  finally,  we  hope  to  reform  telecommunications  policies.  The 
government  telecommunications  policy,  as  you  know,  has  not  been 
able  to  keep  pace  with  the  rapid  technological  development  in  tele- 
communications and  computer  tedtmology.  And  so  to  address  t^s 
problem,  the  Administration  is  creating  an  Interagency  Information 
Infrastructure  Task  Force  at  the  White  House  that  will  work  with 
Congress,  the  private  sector,  and  state  and  local  governments  to 
find  and  develop  consensus  on  how  to  implement  policy  changes 
that  are  needed  to  accelerate  and  make  more  feasible  the  employ- 
ment of  the  National  Information  Infrastructure. 

And  as  you  well  imderstand,  this  HPCC  program  is  a  critical 
part  of  the  Administration's  effort  to  bxiild  tne  information  infra- 
structure. Itfs  a  key  part  of  a  comprehensive  strategy  that  will  not 
only  develop  and  demonstrate  new  technologies,  but  also  will  en- 
sure that  we  have  intelligent  and  forward-looking  policies  that  en- 
courage the  private  sector  to  deploy  it  and  for  the  public  to  make 
use  of  it. 

Over  the  next  four  years  the  Administration  proposes  to  spend 
over  $5  billion  on  this  program.  Now  tiiis  $5  billion  is  a  part  of  the 
President's  investment  package,  the  so-caUed  "Vision  for  America," 
in  preparing  ourselves  to  be  a  more  resilient  economy  and  take  ad- 
vantege  of  technology  in  building  the  kind  of  wealth  we  need  to  dig 
our  way  out  of  a  deep  deficit  problem  that  we  have.  And  it  seems 
to  me  that  every  time  we  choose  something  that  takes  money  to 
spend,  we  ought  to  think  very  carefully  about  whether  it's  an  in- 
vestment that  has  the  kind  of  payout  for  our  Nation  that  makes 
it  worthwhile  to  make  that  investment,  indeed.  And  if  one  looks  at 
the  extraordinary  payout  that  has  accrued  so  far  from  this  tech- 
nology and  the  rate  at  which  this  tedmology  is  moving,  if  s  very 
convincing  that  this  is  an  extremely  important  investment  for  us 
to  be  malung  at  this  time,  despite  ttie  need  to  cut  our  expenses. 

In  the  technology  initiative  the  Administration  aimoimced  the 
creation  of  a  program  to  assist  industry  in  the  development  of  the 
hardware  and  the  software  needed  to  fully  apply  advanced  comput- 
ing and  networking  technologv  in  manufacturing,  health  care,  life- 
long learning,  and  libraries.  The  Administration  requested  $47  mil- 
lion in  Fiscal  Year  1993  and  $96  million  in  Fiscal  Year  1994  for 
that  program.  The  legislation  being  considered  today,  as  well  as 
provisions  in  S.  4  and  S.  473  being  considered  by  the  Senate,  are 
certainly  supportive  of  the  same  effort. 

The  new  program  will  be  part  of  the  high  performance  computing 
and  commimications  program  which  is  being  coordinated  under  the 
so-called  FCCSET  Committee,  the  Federal  Coordinating  Council  for 
Science,  Engineering,  and  Technology,  which  I  chair,  and  it  will  be 

§art  of  that  by  adding  a  fifth  component  to  the  program  for  Fiscal 
ear  1994  and  putting  more  emphasis  on  applications  throughout 
the  program.  This  new  component,  the  Information  Infrastructure 
Technology  and  Applications  program,  will  develop  and  apply  high 
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performance  computing  and  communications  technologies  to  im- 
prove information  systems  needed  to  address  what  we  would  call 


puting  and  commimications  technology  can  help  us  address,  and 
these  include  design  and  manufacturing,  healtn  care,  education, 
digital  libraries,  environmental  monitoring,  energy  demand  man- 
agement, public  safety,  national  security;  you  can  add  to  the  list. 

The  President's  1994  budget  requests  a  billion  dollars,  Mr.  Chair- 
man, for  the  HPCC  program,  plus  $96  million  for  this  new  compo- 
nent. And,  as  I  mentioned,  the  program  consists  of  five  integrated 
pieces,  and  I  will  just  quickly  outUne  the  goals  and  strategies  of 
those  five  pieces. 

First,  in  supercomputing  hardware,  its  goal  is  to  develop  high 
performance  systems  that  are  a  hundred  to  a  thousand  times  more 
powerful  than  those  available  today.  That  seems  like  an  extraor- 
dinary increase  in  capability,  and  yet  that  is  indicative  of  the  rate 
at  which  this  whole  technology  is  moving. 

Second,  in  networking  the  National  Research  and  Education  Net- 
work's goal  is  to  extend  U.S.  technology  leadership  in  computer 
communications  by  a  program  of  research  and  development  that 
advances  the  leading  edge  of  networking  technology  and  services. 

Third,  the  supercomputer  software  development  is  intended  to 
demonstrate  prototype  solutions  to  the  grand  challenge  problems, 
such  as  complex  weather  forecasting  or  designing  better  drugs,  and 
this  requires  some  very  elegant  software  development  for  some  of 
these  advanced  computers  tnat  is  a  real  challenge,  I  think,  to  the 
human  mind,  and  yet  its  power,  once  developed,  is  extraordinary. 

Fourth  is  about  basic  research  and  human  resources.  This  ele- 
ment of  the  program  supports  research  and  training  and  education 
in  computer  science,  in  computer  engineering,  and  in  the  computa- 
tional sciences  that  enhance  the  infrastructure  through  the  addi- 
tion of  HPCC  resources. 

And,  finally,  the  information  infrastructure  technology  and  appli- 
cations area,  that  purpose  is  to  demonstrate  the  prototype  solutions 
to  these  national  challenge  problems  using  the  HPCC  enabling 
technologies,  an  extraordinary  array  of  things  that  lie  before  us 
that  we're  now  able  to  do  in  terms  of— I  was  reading  the  other  day 
about  some  of  the  work  in  drug  design  and  catalyst  design,  and  it's 
truly  extraordinary.  When  I  was  in  a  laboratory  not  many  years 
ago,  it  was  not  ven  conceivable  that  one  could  think  about  such 
design  and  experimentation  and  analysis. 

While  close  cooperation  between  the  Federal  Government  and  in- 
dustry is  essential  if  this  technology  being  developed  in  the  HPCC 
initiative  is  reallv  going  to  be  effectively  utilized  in  the  national  in- 
frastructure, both  individually  and  as  members  of  the  HPCC,  the 

{)articipating  federal  agencies  collaborate  with  their  industrial  col- 
eagues  and  partners.  They  fund  research  and  development  in  the 
private  sector,  and  they  work  together  to  plan  this  program  out. 

There  are  a  significant  number  of  agencies  participating  in  the 
HPCC  program,  f  think  it's  one  of  the  best  examples  of  where  with- 
in the  Executive  Branch  we  have  been  able  to  utilize  and  draw  to- 
gether the  resources  of  many  different  agencies  in  a  way  that  the 
whole  becomes  greater  than  the  sum  of  the  parts,  in  which  the  op- 
portunity for  overlap  or  duplication  is  essentially  eliminated,  and 


national  challenges;  that  ii 


social  societal  needs  that  com- 
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in  which,  therefore,  we  can  orchestrate  the  resources  that  lie  scat- 
tered in  various  agencies  for  good  reason,  but  bring  them  together 
in  a  coordinated  whole  that  weVe  simply  not  experienced  before. 

My  written  testimony,  Mr.  Chairman,  outlines  the  roles  and  ac- 
complishments to  date  and  implementation  plans  in  this  work,  but 
m  not  cover  it  in  my  oral  remarks  this  morning. 

Now  just  finally  a  couple  of  comments  on  H.R.  1757,  Mr.  Chair- 
man: we  believe  it  is  important.  If  s  forward-looking  legislation.  It 
is  largely  consistent  with  the  Administration's  proposal  for  develop- 
ing the  Nationfid  Information  Infrastructure.  I  commend  the  Chair- 
man and  the  co-sponsors  of  this  bill  for  their  efforts  and  their  vi- 
sion in  bringing  it  forward  at  this  time.  The  legislation  will  cer- 
tainly, I  thinl'.,  help  accelerate  the  development  of  this  exciting  Na- 
tional Information  Infrastructure. 

I  think  the  legislation  being  considered  today  is  in  general  agree- 
ment, as  Fve  been  able  to  read  it  over  these  past  several  days,  gen- 
eral agreement  with  the  Administration's  goals  for  the  HPCC  pro- 
gram and  the  development  of  the  infrastructure.  It  supports  the  ex- 
pansion of  the  HPCC  program  and  also  places  additional  emphasis 
on  the  development  of  applications  teclmology  for  manufacturing, 
heailth  care,  education,  lioraries,  and  other  important  sectors  of  the 
economy.  It  also  authorizes  additional  federal  fxmding  for  connect- 
ing schools  and  nonprofit  organizations  to  these  high  speed  net- 
works. The  legislation  includes  very  important  provisions  for  im- 
proving the  dissemination  of  federal  information. 

My  office  and  £dl  of  the  other  interested  agencies  have  already 
begun  to  carefully  review  the  details  of  this,  of  H.R.  1757.  The  Ad- 
ministration will  provide  as  quickly  as  possible  the  Committee  with 
its  detailed  views  on  the  bill,  just  as  soon  as  our  review  has  been 
completed  and  weVe  been  able  to  coordinate  it  across  the  agencies 
involved. 

In  the  interim,  I  would  like  to  touch  briefly  on  three  concerns  of 
the  Administration  which  Fm  sure  well  be  able  to  work  with  you 
and  your  colleagues  to  address.  First,  ifs  important  to  note  that 
there  are  not  authorizations  in  the  bill  for  all  of  the  agencies  that 
we  feel  should  play  important  roles  in  the  development  of  the  ap- 
plications of  the  HPCC  technology.  For  example,  the  Department 
of  Education,  the  Department  of  Energy,  the  Department  of  De- 
fense, especially  the  Advanced  Research  Project  Agency,  all  have 
key  roles  to  play  and  they  are  currently  developing  plans  for  their 
contribution  to  the  National  Information  Infrastructure.  We  would 
hope  that  their  roles  and  those  of  other  relevant  agencies  might  be 
also  outlined  or  included  in  the  legislation. 

Secondly,  section  5  of  the  bill  would  amend  the  High  Perform- 
ance Computing  Act  of  1991.  Subsection  102(d)  would  restrict  the 
use  of  the  test  bed  networks  that  are  funded  by  the  HPCC  pro- 
gram, and  we  understand  the  rationale  for  that,  but  we  also  feel 
that  this  could  limit  the  flexibility  of  the  Administration  £i6  the 
Internet  undergoes  its  transition  from  a  subsidized  network,  used 

Erimarily  by  researchers  and  educators,  to  a  commercial  network 
eine  used  overwhelmingly  by  the  private  sector.  The  legislation 
could  complicate  the  already  difficult  tasks  of  both  spurring  devel- 
opment of  the  private  sector  networks  and  continuing  to  provide  in- 
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expensive  network  services  to  federally-funded  researchers  and 
educators. 

And,  third,  section  6  of  the  bill  would  amend  the  National 
Science  and  Technology  Poli^  Organization  and  Priorities  Act  of 
1976,  which  created  the  OSTf,  to  allow  the  appointment  of  a  fifth 
Associate  Director  who  would  oversee  federal  efforts  to  disseminate 
scientific  and  technical  information.  We  believe  the  Organic  Act 
resently  allows  the  Director  important  discretion  in  assigning  the 
ey  responsibilities  to  the  Associate  Directors,  and  I  am  in  the 
process  ^ust  this  week  of  trying  to  come  grips  with  exactly  how  to 
reorganize  the  office  to  reflect  the  priorities  of  the  Clinton  Adminis- 
tration and  to  enable  the  office  to  function  more  effectively,  in  a 
more  streamlined  way.  Now  this  might  be  much  more  difficult  if 
any  or  all  of  the  roles  of  the  Associate  Directors  were  to  be  defined 
by  statute.  So  I  trust  that  well  be  able  to  work  with  you  and  your 
colleagues  to  find  language  that's  appropriate  and  acceptable  to 
both  you  and  the  Administration  in  this  regard,  Mr.  Chairman. 

In  conclusion,  I  want  to  thank  you  and  the  other  Members  for 
this  opportunity  to  appear  before  you  today.  The  Administration  is 
committed  to  the  sustained  development  of  a  National  Information 
Infrastructure  in  partnership  with  the  private  sector.  This  commit- 
ment is  reflected  in  both  the  President's  technology  initiative  and 
in  the  Administration's  Fiscal  Year  1994  budget  request.  Your  pro- 
posed legislation  will  help  provide  greater  access  to  the  Internet 
and  will  certainly  accelerate  the  development  of  applications  of 
high  performance  computing  and  communications  technology  in  the 
areas  of  primary  and  secondary  education,  health  care,  libraries, 
and  other  essential  public  areas. 

We  look  forward  to  working  with  the  Committee  on  this  legisla- 
tion and  we  believe  that  there  are  few  technological  initiatives  that 
offer  as  many  potential  benefits  for  all  Americans  as  this  tech- 
nology and  the  initiative  that  you  support. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Dr.  Gibbons  follows:] 
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Statement  of  John  H«  Gibbons 
Dbcctor,  Office  of  Sdence  aad  Tedmology  Policy 


before  tbf 


Committee  on  Science,  Spsce,  tnd  Technoto^y 
VS.  HouK  of  ReprcMatAtivet 


April  27, 1993 


INPOFM^TION  INFRASTRUCTURE  AND  HR1757,  TOE  -TOGH  FERTORMANCG 
COMPUTING  AND  mGB  SPEED  NETWORKING  APPUCATION5  ACT  OF  199: " 


Mr.  Chairman,  Members  of  the  Committee,  think  you  for  this  opportunity  to  testify  on 
the  Adnanistntioa*s  High  Performance  Computing  ind  Communioitions  Prc^pim  and  its 
impoitant  role  in  assistuig  the  devdopment  of  the  Katiooal  Information  InftastiTiCtine. 

This  inforniatkxi  in£mstructate  coosists  of  oon^ters,  oomputer  data  banks,  hx 
machinet^  tdqthooet*  aiid  video  diij^iays  linked  by  high-speed  fidecommuAication  links  capa  ble 
of  transmitting  billions  of  bits  of  tiformation  in  a  second--«i(  entire  Encyclopedia  Britannia,  in 
fttewaeconds.  Tlie  coirpitting  and  networkii^  iechnok)|y  that  makes  this  possibk  is  i^^ 
nt  an  unprecedented  nte,  expanding  bodi  our  imaginatiGos  for  its  use  and  iu  effectiveness. 
Using  th.3i»technoloti«H  a  doctor  who  needs  a  second  optnionoouM  transmit  a  p 
medical  neoord-x-rays  tj)d  ultruound  scans  induded-to  a  coUeague  tfiousands  of  milu 
in  leu  tiite  that  it  takes  to  send  a  fax  today.  A  schocrf  child  in  a  small  town  could  come  heme 
and  thro  jgh  a  personal  computer,  reach  into  an  dectronic  library  of  Congrcs»-thousand5  of 
boob,  rxords,  videos,  and  phocognphs,  all  stored  dectionicaUy.  At  home,  viewers  could 
chooae  ii'henevcr  they  wted  from  diouaands  of  diffieient  lekviaian  pcognms  or  mo^ 

As  you  know,  t^e  Admimstntion  is  committed  to  acodetiting  the  devdopmoit  of  die 
National  Information  lafiristructure  (NU)  this  Nation  needs  for  the  21st  Century.  This 
infinstrui:ture  will  pcoviile  Americans  the  information  they  need,  i^ien  they  need  it,  whethe:  in 
the  fomi  of  text,  imagea,  video,  or  sound.  These  *info(matioo  supeihigbwiys*  ^^11 
revolutionixe  the  way  we  worir,  learn,  shop,  and  live.  They  promise  to  have  an  even  greter 
impact  tlian  the  imerstata  freeways  or  tfie  telephone  system.  This  iafrastnictuie  will  be  as 
ubiquitous  as  tlM  Idapbsne  system,  but  will  be  able  to  carry  information  at  least  1,000  tinea 
futer.  It  will  be  able  lo  transmit  not  only  voice  and  fiuc,  but  will  also  provide  hundreds  of 
channds  of  interactive  tiigh-defiiiitiori  TV  pfogiamming,  taleoonfanndng,  and  ttoeu  to  h  «ge 
volumes  of  information. 

This  technology  is  already  in  use  in  many  of  our*  research  labontcriea  where  i  is 
tiintformiftg  the  way  reiearch  is  done.  I;  allows  sdcntista  and  enginsert  to  ^oesa  informaiion 
from  ccmputcr  (Satabtses  acattued  throughout  the  country  and  enables  them  to  ise 
supercomputers  and  nesiarch  equipment  thousands  of  miles  away.  Perhaps  most  importan  Jy, 
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it  enable  J  fwcaxchers  cc  collaborate  with  coUcagucs  wound  the  country  an<S  around  the  w<rld 
wnx)st  a:i  ctaly  w  if  th»;y  were  in  the  same  building. 

This  same  tcleconmunicatiofts  and  computing  technology  could  someday  be  availabli  to 
all  Ameiicans,  providcc  there  ii  adequate  public  and  private  investment  and  forward-looking 
government  pohdes  thai,  promote  its  deployment  and  use. 

The  Clinton  Administiarioo  believes  that  the  Federal  government  has  aeveral  imponant 
roles  to  play  w  assisting  the  development  of  this  inftistructuit.  which  wiU  be  buiU  i!d  nin 
pnmanl)-  by  the  privaie  sector.  In  many  ways,  the  High  Performance  Computini  Jind 
CommuTJcatuxu  (HPO^  Ptognm  pfovides  the  technological  foundation  upon  \^ch  the 
Admmisiration  s  strategy  for  the  NU  rests.  On  February  22.  the  President  and  the  Vice 
Prcsjdcn;;  unvolcd  a  To:hnology  Initiadvc  which  outlined  die  five  ptru  of  the^Adminiatraticn's 
strategy  for  building  the  National  Information  Infrastructure: 


1}  Implemert  the  High-Performance  Computing  and  Communications  Prognm 
which  is  lielping  develop  tfie  basic  technology  needed  for  the  NH. 

2.1  TTirough  the  Informatioo  Infraitiuctuit  Technology  and  AppUcations  prognm, 
work  witl>  industry,  univtnitiet.  and  Federal  labs  to  develop  technologies  ncaiod 
10  efTecti^'dy  utOixe  the  hOl  for  a  wide  range  of  applications. 

3l  Provide  ftinding  for  networking  pilot  projects  thrtMigh  the  National 
Telcoomn)unicaiioos  and  Information  Administittioa  (NTIA)  of  the  Department 
of  Commerce.  NTIA  will  provide  matching  gianu  lo  assist  states,  kcal 
govenirocnu.  unlversitia  and  school  systems,  hoqiitils  and  other  health  csre 
providen.  and  other  non-profit  entities  in  purduslng  equipment  and  in 
undertakisig  jdanning  related  to  telecommunications  infrastnictuie  developm<nt. 
Tliese  pa>t  prqjecu  will  demonstrate  and  explofe  the  bmcfiu  of  nctworkini  in 
die  ediKadonal  and  library  communities. 

4)  Promote  dissemination  of  Federal  infonnation.  Every  year,  the  Fedjial 
government  spmJs  billions  of  dollars  collecting  and  prooelstng  informatiott  (i  .g. 
ficoMmic  dala,  enviroorneotal  data.  UnfbctunatE  ly, 

while  mi^idi  of  this  infbrmadoo  is  very  valuaUe.  many  potential  uaen  cither  do 
not  Imow  that  it  exists  or  do  not  know  how  to  Koeu  it  The  Administndot  is 
committal  lo  using  new  con^ter  and  networking  technolofy  to  make  ihis 
inlbrmatii»  flK>re  available  to  the  taxpayer*  who  pai^  This  will  roqi  ir« 
oonsistent  Meral  infbrmation  policies  designed  to  ensure  that  Federal 
infbrmaiii»  is  made  available  at  a  ftir  price  to  as  many  users  u  possible  wlUle 
MOOMraglng  the  growth  of  the  information  Industry. 
Mom  tcJeoommunicatioos  policies.  Oovemmeftt  tdccommunicatioA  policy  ^Ms 
not  kept  pact  with  new  dsvclopmenu  in  tatooommumcationa  and  oompiter 
technology.  As  a  result,  government  regutatioos  have  t«idad  to  inhbit 
compedd<}nandddaydc|)1oymentofnewtechaQfagyandseivi^  Forinsunce. 
without  a  consistent,  stable  regulatory  environment,  the  private  •r4or  will  hediate 
to  make  the  iaveatments  necessary  io  bdld  the  highspeed  naticoal 
teleoommuttications  network  that  this  country  needs  to  oompet'^  succmfully  in  the 
21stCentjry.  To  address  this  problem  and  oUm,  the  Adrmnistiation  it  aeatJig 
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a  high-lCi'd.  intei^cncy  Information  Infrajtnicturc  Task  Force  at  the  W.utc 
House  that  wUl  work  with  Congrcu,  the  private  sector,  and  state  and  Ucal 
govcmmitits  to  find  consensus  on  and  implement  policy  changes  needed  to 
accelerate  deployment  of  the  Nil. 

s  you  can  sec,  the  HPCC  Program  is  a  critical  part  of  the  Administration's  effor  to 
build  tht  NU.  U  is  a  key  part  of  a  comprehensive  strategy  that  will  not  only  develop  \nd 
dcmonsu-ate  new  inforrution  technology,  but  also  ensure  that  we  have  intelligent,  forward-  . 
looking  ])olicies  that  encourage  the  private  sector  to  deploy  it  and  the  public  to  use  it.  Over  the' 
next  four  years,  the  Adsninistration  is  proposing  to  spend  over  $5  billion  on  this  Program. 

Scope 

For  mo^  than  10  years,  the  Scierx^,  Space,  and  Technology  Committee  has  bee  i  a 
leader  in  the  arm  of  information  technology  and  information  policy.  Legislation  sponsoftd  by 
this  Committee,  the  'Su  xrcomputcr  Networking  Study  Act  of  1986,*  mandated  a  report  by  the 
White  Hauac  Office  of  Science  and  Technology  Policy  (OSTP)  that  helped  lay  the  foundation 
of  the  High  Performance  Computing  and  Communications  Program.  The  High-Perfbrnmtoe 
Computiig  Act  of  1991,  first  introduced  by  then-Senator  Gore  and  charapioocd  in  the  House  by 
Representatives  Brown,  Boucher,  Valentine,  and  others,  authorized  and  defined  that  pfognm. 


Vhcn  then-Senator  Gore  proposed  the  idea  of  t  High-Performancc  Computing  Initialive 
more  than  five  years  a^.o,  most  peo5>le  believed  it  would  primarily  benefit  the  research  juuI 
higher  c<!ucation  communities.  And  its  first  users  have  been  scientists,  engineen,  and  univen  ity 
educator.?.  The  supercomputer  technology  developed  under  this  program  has  h^ped  users  to 
improve  our  understanding  of  global  warming,  develop  new  drugs,  design  safer  and  more  fi  el- 
efficient  cars  and  aircraj^,  and  access  huge  "digital  libraries*  of  information.  The  high-$pi«d 
networkiig  technology  iJcveloped  and  demonstrated  by  the  HPCC  Program  and  industry  las 
accelerated  the  growth  cf  the  Internet  computer  networic  and  enabled  miUlont  of  users  not  juit 
to  cxchaiigc  dectroftic  ntail,  but  to  access  computers,  digital  libiariei,  and  research  equipmmt 
around  die  world.  This  technology,  which  allows  network  usen  to  conduct  video  oonferenxs 
at  thdr  desk,  is  enabling;  leaearchers  around  the  country  to  collabonte  more  eff«ctiyely. 

Tto  technology  ttow  used  by  U)e  research  and  development  community  could  prov^ 
huge  bcrefxts  in  other  jcctors  of  owr  economy.  Unfortunately,  much  of  this  technology  Is 
•leading-edge*  iechndO;jy  that  is  still  experimental  and  difficult  to  use.  That  Is  why,  in  iie 
Technology  Initiative  of  February  22,  the  Administration  announced  creation  of  t  program  to 
•wsist  industry  in  the  de^opment  of  the  hardware  and  software  needed  to  fully  apply  advan<«d 
computing  and  networking  technology  in  manufiM*iring,  in  health  care,  in  Ufit-long  learning,  ind 
libraries."  The  Admimjttation  requested  S47  milUon  for  FY93  and  $96  million  for  FY94  for 
this  progi-am.  The  legislitioo  we  arc  considering  today,  as  vwll  u  provisions  in  S.  4  and  S.  473 
being  considered  by  the  Senate,  suppcxt  thew  efforts. 

Tiis  new  prograni  will  be  part  of  the  High-Pcrformance  Computing  and  Communicaii(»ns 
Program,  which  is  coordinated  by  the  High  Performance  Computing  and  Communications  jnd 
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Information  Tcchnolo^/  (HPCCrT)  Subcommittee  of  the  Federal  Coordinating  CouncU  for 
Science.  En^iMcni^s  tn-i  Technology  (FCCSET),  which  I  chair.  The  HPCCrr  has  incorpon  ted 
this  new  prognro  into  th  e  HPCC  Progrim  by  tddlng  a  fifth  component  to  the  program  for  '94 
and  by  putting  more  emphasis  on  applications  throughout  ^  program.  This  new  oompomtit. 
Information  Inftistructure  Technology  and  Appiicatiofis  (HTA),  will  develop  and  ^ly  high 
perfomu  JKe  computing  ;ind  conununkatiooi  technologies  to  improve  information  systems  nee  led 
to  address  what  we  csil  "National  Challenges' -m^or  societal  needs  ^  computing  :md 
communications  technology  can  help  us  address-ond  include  design  and  manu£KtuTing»  hcilth 
care,  edtcation,  digital  Lbraries,  environmental  monitoring,  energy  demand  managenoent,  puiilic 
safety,  aiid  national  security.  These  National  Challenges  ait  analogous  to  the  "Grand  Challen  {e* 
xesearch  problems  which  have  been  the  primary  focus  of  the  HPCC  Program  to  date.  In 
addition  to  »Sdtessing  tltcse  problems,  this  new  component  will  su^rt  the  development,  vith 
industry,  of  the  Nil  anc:  the  development  of  the  computer,  networic,  and  database  technology 
needed  ti>  provide  i^prcpriate  privacy  and  security  protection  for  users. 

Conpootiits  of  the  HFCC  Prognun 

The  President's  PY  1994  budget  requesU  $1  btllioa  for  the  HPCC  Program  plus  i;96 
million  for  the  new  IIT/i  component.  As  I  mentioned,  the  Prognun  consists  of  five  integrated 
components.  Let  me  oitline  the  goals  and  strategic  priorities  of  each. 

1.  HPC5;  (High  Performance  Computing  Systems)  -  Its  goal  is  to  extend  U.S.  technological 
leadership  in  high  peffDnnance  computing  through  the  development  of  scalable  computing 
systems,  with  associateil  software,  capable  of  sustaining  at  least  one  trillion  operations  )er 
second  (leraops)  perfumiance.  Scalable  parallel  and  distributed  computing  systems  will  be  asle 
to  supp3rt  workstatioi  users  through  the  largest-scale  highest-performanoe  systei.u. 
Worjcstaiions  will  extend  into  portable  wireless  interfaces  as  technology  advances. 

2.  NREN  (National  Res>*afch  and  Education  Network)  » lU  goal  is  to  extend  U.S.  technology 
leadership  in  computer  osmmunications  by  a  program  of  research  and  development  that  s^witcs 
the  leadLig  edge  of  netxvoridng  technology  and  services.  NREN  will  widen  the  research  ;aki 
education  community*s  access  to  high  perfonnance  computing  and  research  oenten  and  to 
electronic  infomadon  ]:eaouroes  and  libraries.  This  will  accelerate  the  development  jjnd 
deploynv»t  of  networidng  technologies  by  the  telecommunications  industry.  Hiis  incluies 
nationwvie  prototypes  for  terrestrial,  satellite,  wireless  and  wireline  communications  systems, 
including  fiber  optics,  uith  common  protocol  support  and  application  interfaces. 

3.  ASTA  (Advance  Sa!\wa<e  Technology  and  Algorithms)  -  Its  putpoae  is  to  denwnsUaic 
prototypes  solutions  to  Grand  Challenge  problems  through  the  development  of  advanced 
algorithms  and  aoftwah)  and  the  use  of  HPCC  reaources.  Oiand  Challenge  pioblems  ire 
computalionally  intensiv  e  problems  such  as  forecasting  weather,  understanding  cl'.  sate  changss, 
improving  environmental  quality*  building  mote  energy-efficient  cars  and  airpla:  -fesign  ng 
betier  dnigs^  and  condutliag  basic  scientific  research. 

4.  BRHf:  (Basic  Reaean:h  and  Human  Resources)  -  Tliis  elenoent  supports  research,  training* 
and  education  in  compuier  science,  computer  engineering  and  the  computational  sciences  (nd 
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enhance  the  infrastructure  through  the  addition  of  HPCC  resources.  Initiation  of  pilot  proj(cts 
for  K-12  and  lifelong  leuning  will  support  eipansion  of  the  NIL 

5,  IITA  (Information  rufiastructure  Technology  ixtd  Applicaticos)  -  Its  purpose  Is  to 
denK)nsta)te  prototype  solutions  to  National  Challen^  problenu  using  HPCC  enabling 
technolo;{ies.  This  will  support  integiated  systems  technology  demonstration  projects  for  crit  cal 
National  Challenge  applications  through  development  of  intelligent  systems  interfaces.  These 
will  incude  systems  development  environments  with  support  for  virtual  reality,  imige 
understanding,  language  and  speech  understanding*  and  data  and  object  bases  for  electicnic 
libraries  and  commerce. 

Close  cooperatiai  between  the  federal  government  and  industry  is  essential  if  technology 
developed  by  the  HPCC  Initiative  is  to  be  effectively  used  to  build  an  advanced  Nn.  Both 
indivtdmilly  and  as  members  of  the  HPCC  Initiative,  the  participating  agencies  collaborate  vilh 
industrial  partien,  fund  research  and  development  in  the  private  sector,  and  work  togetha  to 
plan  the  HPCC  Program .  In  addition,  my  of^ce  is  M^'orking  on  a  High  Performance  Computing 
Advisor>  Committee  consisting  of  representatives  from  the  private  sector  and  academia  and  we 
note  wiUi  approval  youi  proposed  legislation's  broadening  of  the  membership  of  the  advis)ry 
group  to  include  represimtation  from  the  K-12  education  community  and  from  consumer  :md 
public  interest  groups. 

Agency  Koles  in  the  HPCC  Prograjn 

The  HPCC  Program  has  been  a  model  of  how  Federal  agendei  with  different  missions 
can  worl;  together  effecively  toward  a  common  goal.  The  participating  agencies  have  buit  a 
coherent,  coordinated  program  that  is  far  greater  than  just  the  sum  of  its  parts.  They  hive 
eliminated  wastefiU  duplication  of  effort  and  research  dollars  and  found  and  exploited 
opportunitiei  for  joint  projects.  This  kind  of  synergy  ensures  the  best  use  of  Federal  resea-ch 
dollars. 

Allow  me  next  to  briefly  outline  for  you  the  roles,  the  accomplishments  to  date,  the 
implemc:itation  plans,  and  the  FY  1994  proposed  activities  for  the  agencies  that  take  part  In  the 
HPCC  Program.  No  sbigle  agency  has  expertise  in  all  areas  of  HPCC  technology;  each  pUys 
an  cssenial  role.  Agerwes  participfc^  in  the  HPCC  Program  in  support  of  their  Individual 
missions,  overall  Prognm  goals,  or  bo<h.  The  agenda  and  their  roles  (as  outlined  in  a  recent 
OSTP  summary  of  the  FCCSET  programs)  are: 

-  Tlie  Advanced  Reseaich  Projects  Agency  (ARPA)  cooidinatcji  the  advanced  comp'jting  ind 
networking  technologies  needed  by  the  Program.  ARPA  supports  prcgccU  throughout  acadcinia 
and  xndvistry  to  accelerate  innovation  and  the  transition  of  advanced  concq)ts  into  new 
tfichnolo){ies  for  use  within  the  Program  and  the  defense  and  national  technology  base.  Ilie 
projects  w  developing  the  full  range  of  technologiea  needed  for  a  scalable  technology  base  of 
intcropezating  workstations,  networks,  and  parallel  computing  syitenu  with  mass  storage, 
systems  loftwtre  and  d<:velopmcnt  tools.  This  technology  will  enable  a  rapid  transition  from 
concepu  to  computational  and  integrated  system  solutions  in  an  open  heterogeneous  comput  jig 
environntent  This  will  enable  solution  of  the  Grand  Challenges  and  other  National  ChaUen  jcs 
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while  pnmdms  the  fouttditkM  for  t  NIL 

-  The  National  Science  Focndatioo  (NSF)  lupporu  advanced  fundamcnui  teteaich  in  HP  :c 
cochnok);^cs  and  their  atipiication  Co  science  and  engineering  problemt.  While  oooitlinating  (he 
NREN  tompooanl,  NSF  it  upgiading  NSFNET  backbone  jcrvioet,  deploying  networking 
tnfomuton  services,  ijioreasing  network  connectioni,  and  expanding  gigibit  rcfoaxch  ;ind 
development.  NSF  «u))ercomputcr  centers  are  coUaborating  towards  a  •metaccntcr."  ^SF 
enables  i^ordinated  apiitooches  to  Grand  Challenge  problems,  and  addresses  algorithm  i\nd 
softwaie  technology  issues  and  providing  computational  reaearcb  and  educational  programs  fiom 
the  secondary  schools  through  the  postdocAocal  level.  Expanded  ITFA  research  Incluies 
distributtxl  databases  an<i  digital  libraries,  multimedia  oon^utixig  and  visualization,  and  imige 
recognition. 


-  The  Deptrtmcnt  of  Energy  (DOE)  ftmds  HPCC  leseaich  on  paralM  systems,  software,  ;md 
gigabit  n:tworics  technology.  It  fimds  Grand  ChaUengetesearch  in  fimireenexsy  source 
energy,  combustion,  environmental  remediation,  ground  water  How,  petroleum  resmoir 
modelin{:»  amiospheric  and  ocean  modeling,  and  stcudural  biology.  DOE  supportt  high 
performsiice  compudflf  centers  and  the  Energy  Sciences  network,  ESNET.  CoUaboratixis 
b«wecn  DOE  investigstors  and  industry  include  a  joint  efibrt  by  DOE,  NASA,  six  mijor 
industrial  finns  u>  establish  the  National  Storage  Ubo^^ 

data  ftontge  problems.  ''Phe  DOE  has  education  and  training  programs  in  computational  scien  m 
and  other  HPCC  techn)logy  areas  for  secondary  schools  through  the  doctoral  level.  UTA 
research  includes  areas  such  as  energy  demand  management  and  talecoamutiiig. 

-  The  National  Aciwiatitics  and  Space  Administration's  (NASA)  high  performance  computing 
centers  tiddress  Grand  Challenge  problems  such  as  improving  advanced  aerospace  vehicles 
(including  high  tpttd  dvil  transport);  simulating  an  entire  vehicle  throu^  the  full  flight 
envelope;  advanced  naxAkt  for  ^>ac«  explotatioD;  modeling  the  inlKactions  among  the 
atmo^ihiae,  ooMns,  and  land  masses;  deploying  NASA's  Ugh  perfocmanoe  NREN;  ;md 
managin;^  huge  volume^  of  space  data.  NASA  coordiftatea  the  ASTA  component's  software 
sharing  ictivity,  and  pvlicip«tos  in  gigabit  networic  research.  NASA  conducts  educational  plot 
progranu  with damcnta:7 and ascQodaiyichooU and  supports univ^  lITAefftiits 
include  incnasinx  aooussibility  of  remotely  sensed  diata  and  dev^oping  tfichnoloftft  to 
manipuUie  tbeie  laige  \^umei  of  data. 

~  Hie  National  Institutes  of  Health  (NIH),  through  its  National  Library  of  Medidne,  Naticnal 
Center  for  Raaeafch  RMOuroes,  Division  of  Computer  Research  and  Tbchoology,  and  the 
Biomedical  St^onQompLfier  Onter  of  the  National  Cancer  Institute,  develops  alg^thms  :ind 
software  in  mokcular  biology  Onduding  comparison  of  genetic  and  protein  se(|ueive  data)  .uid 
biomedical  imaging  for  Itigh  performance  systems;  develops  prototype  biomedical  digital  Im  ige 
libraries;  provides  NR£K  access  to  reseanhers  and  medical  oenten;  supports  tnUning  at  all 
levels  in  hi^h  perfonuiioe  computing  for  medical  i^piications  and  prtyvides  fdk>wships  in 
medical  informatics.  NIH  ETA  efforts  will  expand  technology  develc^Nnent  for  telemedidne, 
medical  teoord  manageracnt,  and  medical  imagery. 
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-  The  Nationai  Security  Agency  (NS A),  Oepattinent  of  Defefue,  conducts  research  in  all  aspe 
of  highly  heterogeneous  computing  environments,  including  ipfrialiwid  high  ^eed  hardwa  e. 
NSA  foaues  on  interopcTibiUty,  incieased  performance,  network  and  computer  security,  m^iss 
storage,  and  ^gabit  networks.  NSA  promolei  research  in  high  performance  computing  including 
superconductivity  and  ultra  high-ipeed-twitching  at  iu  own  fadltties,  in  induatiy,  and  ai 
universilits. 

-  The  Njitional  Oceanic  and  Atmospheric  Administratioo  (NOAA),  Department  of  Commcn*, 
conducts  Grand  Challenge  research  in  climate  prediction  and  weaU)er  forecasting,  and  archie  es 
and  disseminates  environmental  data,  including  climatic  datt  for  the  Global  Change  Reseatch 
Program.  By  exploiting  the  computing  power  of  scalable  parallel  systems,  glotal  ocean  and 
atmosphere  models  will  accuntely  represent  weather  £ronts  and  ocean  eddies,  and  distortions  c  ue 
to  clouds  can  be  eliminated.  In  support  of  this  research,  NOAA  is  acquiring  scalable  syste  ns 
and  enhsndng  NR£N  i»nnectivi^.  >^tthin  ^  ITTA  component,  NOAA  is  investigating 
enviionmestal  monitorin prediction  and  assessment  applications,  and  expanding  efforts  to  m:  ice 
its  envircnmental  data  n-ote  accessible. 

-  The  Environmental  Piotectioo  Agency  (EPA)  conducU  Grand  Challenge  research  in  air  jnd 
water  pollution  managerient  and  in  ecological  assessment  in  a  distributfid,  heterogeneous  h  gh 
performance  computing  environment  The  research  focuses  on  improving  environmer  lal 
dedsion-maklng  and  policy  support  tools,  improving  NREN  connectivity,  and  developing  ind 
implementing  timiniitg  programs,  particularly  for  state  and  environmental  groups.  EPA  is 
integratiitg  user- friendly  advanced  assessment  tools  into  a  high  perfbrmanoe  computng 
environment,  which  will  include  a  scalable  parallel  system  to  enable  more  complex 
multipoUutant  and  multi  Dedia  assessments. 

-  The  National  Institute  of  Standards  and  Technology  (NIST),  Department  of  Commcr:^, 
develops  in^trumentaticn  and  performance  measurement  methods  for  high  performa:ice 
computir  g  and  networ'dig  systems;  develops  security  policies  and  technologies  for  the  NR£  N; 
faciliute:t  the  development  of  appropriate  voluntary  standards;  and  designs  and  implements 
n)ethods  for  organizing,  docsmenting,  and  disseminating  software.  As  coordinating  agency  for 
manulaciuring  applicaiiooj  for  the  UTA  component,  NIST  will  establish  an  idvanxd 
manufadwing  systems  iind  networking  testbed.  NIST  will  work  closely  with  DOC's  Naticnal 
Telecom  municationi  and  Infonnation  Administration  (NTIA).  NTIA  has  a  key  role  in 
developing  Federal  telecommunicationa  policy  and  funding  networking  pile*  projects  at  achoids, 
libraries,  hoaiatals  and  liealth  cat«  providers,  and  other  ooo-pront  institutions. 

-  The  Departnmt  of  ISducatkm  (ED)  tponm  program  initiatives  and  activities  through  iu 
regional  Uboralofks  and  research  centers.  The  Department  will  provide  information  to 
educator!  and  students  in  K-12  and  Ufdocg  learning  about  high  performance  computing  md 
networking  application  ivMurces.  It  promotes  initiatives  in  training,  curriculum  devdopnunt, 
Ubnry  oxinocti  vity  and  rvsearch  and  development  pnqects  thai  support  the  emerging  informal  ion 
infram^tuTD. 
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HR1757  .  •Hlfb  Pcrfgrmance  Coinptttlnf  and  Hith  Speed  NetworiOng  ApplkaUoos  Act  of 


HR1757  is  impcrtant,  forwtrd-lookint  legislation  cjkI  is  larxcly  ccnsistant  with  he 
Adminifintiioo*!  propusd  for  developing  the  nation's  iaformation  infrastructure.  I  comimnd 
the  Chaiiman  and  the  cc^xxuocs  of  this  biU  for  their  efforts  and  their  vision.  This  legislaton 
canhdpaccdcraicthcccvdopraentofaNatiofttllnformatioa  InftismictMC 

I  believe  that  th<j  Icpslation  being  considered  today  is  generally  consisterit  with  iic 
Administration's  goals  f(wr  the  HPCC  Program  and  the  development  of  the  National  1  hformat  on 
tofrastructoe.  It  supports  the  expansion  of  the  HPCC  Program  and  additional  emphasis  on 
development  of  applicati  »s  technology  for  manufacturing,  health  care,  education,  Ubraries,  i nd 
other  sectors  of  the  eccnomy.  It  also  authorizes  additional  Federal  funding  for  connect  ng 
schools  f  jid  non-profit  Drganization*  to  hlgh-^ieed  networks,  tht  I^islatioo  includes  v^iy 
importan :  provisions  for  improving  the  dissemination  of  Federal  information. 

We  share  the  committee's  desire  that  scientific  and  technical  information  be  made  m*«fc 
available  to  the  taxpayerj  who  paid  for  it  Scientific  and  technical  information  (STI)  U  a  mu  ti- 
billion  dollar  annual  ctitupiisc  which  provides  the  critical  raw  material  of  laearch  Jnd 
development  as  well  as  u  tangible  output  of  our  R&D  investment.  It  is  estimated  that  between 
2  pcrccni  and  4  percent  of  etch  Federal  research  dollar  is  spent  on  the  management  of  STI. 
When  effectively  mobilLsed,  STI  programs  can  provide  input  to  the  solution  of  m^or  technial 
problems.  From  large  earth  observing  experiments  to  genome  databases  to  computatioial 
science  rsaetrch  to  usinij  scientific  visualization  for  new  scientific  insights,  iifrid  advances  in 
mformalion  technologieii  combined  with  an  increased  volume  of  data  and  information  hi  ve 
brought  lencwed  recognitioo  of  the  importance  of  InformatioA  management  in  the  science  f  nd 
tedinolo(3r  pxpgram  life  cycle, 

HRI757  was  jusi  introduced  on  April  21«t.  This  office  and  all  of  the  other  interesed 
agencies  have  already  begun  to  carefuUy  review  the  details  of  the  BiU,  The  Administialion  v/iU 
provide  the  Committee  with  its  views  on  the  Bill  as  soon  as  the  review  has  been  completed 

Coodudoa 

Tliank  you  again  for  this  opportunity  to  appear  here  ttxiay.  The  Adroinistiation  is 
committed  to  the  lapiii  development  of  the  National  Information  Infirattnictuit.  Tiis 
commitment  is  reflected  in  both  the  P«»dent*s  Technology  Initiative  aad  Administration's  F\  94 
budget  request  Your  pitjpoaed  legiaUtion  wiU  hdp  provide  greater  acceas  to  the  Internet 
•ccekratij  development  of  applications  of  hlgh^pttformanoe  oomputinx  and  communicatidns 
technolos^r  in  the  aieaa  of  primary  and  aeooodaiy  education,  health  cue,  libraries,  and  accsss 
tofovenmantinfonnatitm.  We  look  forward  lo  working  with  tfia  Committee  on  this  legislat  on 
and  on  the  development  of  the  Katiooal  InfonnatioQ  Inftaitructure.  lliere  ait  few  m 
ofler  as  uuny  potential  lienefiti  lo  aU  Americans. 
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Mr.  BouCHEit  Dr.  Gibbons,  thank  you  very  much  both  for  your 
broad  statement  of  vision  with  regard  to  the  Administration's  ini- 
tiative and  for  your  generally  favorable  comments  wth  regard  to 
the  legislation  that  is  pending  before  us  today.  We  have  noted  your 
specific  areas  of  suggestions  for  refinement  and  we  will  be  glad  to 
work  with  you  and  your  staff  as  we  address  those  specific  concerns. 

I  also  note  your  statement  that  you  and  the  various  research 
agencies  are  now  reviewing  the  detailed  provisions  of  the  bill  and 
that  you  hope  to  have  some  recommendations  for  us  on  other  provi- 
sions within  the  near  future.  Can  you,  for  our  planning  purposes, 
give  us  some  indication  as  to  when  those  additional  recommenda- 
tions might  be  fortticoming? 

Dr.  Gibbons.  If  youH  give  me  a  moment  to  confer  with  my  col- 
leagues, Mr.  Chairman,  I  will  respond. 

[Dr.  Gibbons  confers  with  his  colleagues.] 

Dr.  Gibbons.  We  have  total  consensus  that  within  a  week  or  two 
we  should  be  able  to  provide  you  with  that  information.  [Laughter.] 

Mr.  Boucher,  Well,  that's  excellent.  I  certainly  could  not  ask  for 
more  rapid  cooperation  than  that. 

[The  information  follows:] 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

WASHINGTON.  D.C.  20506 


May  24,  1993 


Deax  Mr.  Chainnan: 

When  I  testified  before  your  Subrommittee  on  April  27  on  H.R.  1757.  the  "High 
Performance  Computing  and  High  Speed  Networking  Applications  Act  of  1993%  I  indicated 
that  the  Administration  was  still  reviewing  the  legislation.  Enclosed  are  the  Administration's 
detailed  comments  on  the  bill. 

As  I  indicated  at  your  hearing,  H.R.  1757  is  largely  consistent  with  the 
Administration's  proposal  for  developing  the  nation's  information  infrastructure  The  total 
authorization  levels  provided  by  the  bill  are  similar  to  the  funding  levels  proposed  by  the 
Administration  (even  though  some  of  the  allocations  to  individual  agencies  are  not).  The 
Administration  does  have  specific  concerns  about  some  of  the  other  provisions  of  the 
legislation  that  we  hope  to  work  with  you  and  your  colleagues  in  Congress  to  address.  In 
addition,  the  Administration  may  in  the  future  suggest  additional  language,  particularly  to 
describe  the  roles  of  those  agencies  not  covered  by  the  original  version  of  the  bill. 

I  want  to  thank  you.  Chairman  Brown,  and  the  other  members  of  the  Science 
Committee  for  your  efforts  at  accelerating  development  of  an  advanced  information 
infrastructure,  and  hope  that  the  enclosure  will  be  of  assistance  to  the  Subcommittee.  The 
OfRcc  of  Management  and  Budget  advises  that,  from  the  standpoint  of  the  Administration's 
program,  there  is  no  objection  to  submission  of  these  comments  on  H.R.  !757  for  the 
Committee's  consideration. 


The  Honorable  Rick  Boucher 
Subcommittee  on  Science 
Committee  on  Science,  Space,  and  Technology 
United  States  House  of  Representatives 
Washington,  DC  20515 


Enclosure 


Sincerely, 
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DETAILED  CO.  mJNTS  ON  H.R.  1757 


Addition  of  Title  III  to  the  High-Performance  Computing  Act  of  1991 
Section  301 

Issue:  Ambiguity  about  organization  of  the  Application  Program 

Discussion:  It  is  not  clear  from  Section  301  whether  the  Applications  Program  will  be  part  of 
the  High-Performance  Computing  (HPC)  Program  created  by  the  High -Performance 
Computing  Act  The  Administration  has  proposed  creating  an  applications  program  under  the 
HPC  Program,  since  for  the  most  part  the  same  agencies  and  staff  will  be  involved  in  both. 
However,  the  Administration  would  like  to  have  the  flexibility  to  create  a  separate  multi- 
agency  applications  program  in  the  future. 

Solution:  Amend  Section  301  as  follows: 

At  the  end  of  line  25,  page  4,  insert  "This  program  may  be  part  of  the  Program 
described  in  section  101." 

Section  302  and  303 

Issue:  Object  to  302(b)  (3)  and  303  (3)  -  unnecessary  in  statute  and  should  not  proscribe 
funding  levels  on  budget  process. 


Discussion:  This  section  would  require  that  a  specific  member  of  the  OSTP  staff  be 
responsible  for  overseeing  the  High -Performance  Computing  Program.  Dr.  Don  Lindberg,  the 
Director  of  the  National  Library  of  Medicine  and  Special  Assist*?-*.:  ;o  the  Director  of  OSTP 
for  HPCC,  has  done  an  excellent  job  of  coordinating  the  HPCC  Program.  However, 
establishing  this  position  in  statute  limits  the  Administration's  flexibility  with  regards  to 
management  of  the  program  in  the  future.  For  instance,  in  a  few  /ears,  it  may  be  desirable  to 
give  someone  from  a  particular  agency  responsibility  for  coordinating  the  program  rather  than 
giving  an  OSTP  staff  member  that  task. 

Solution  Delete  Section  304. 


Section  304 


Issue: 


Flexibility  of  the  Office  of  Science  and  Technology  Policy 
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Section  305 

ISSUfi:  Unnecessary  reporting  requirement 

Piggy?sic>n:  Although  similar  language  is  in  the  original  High -Performance  Computing  Act,  it 
is  best  if  the  President  has  the  discretion  to  define  the  elements  of  his  budget  request 
Further,  it  is  unnecessary  to  require  in  law  a  separate  annual  report  to  0MB  from  each  agency 
on  its  role  in  the  applications  program.  The  agencies  involved  in  the  HPCC  Program  do 
provide  this  information  to  0MB  presently,  but  particularly  for  the  smaller  agencies,  it  may 
not  be  provided  in  the  form  of  a  separate  report. 

Solution:       Delete  Section  305. 


Section  306 

ISSUfi:  Authorization  levels  for  the  Connections  program 

Discy?giQn:  The  Administration  supports  whole-heartedly  the  Connection*  program  and  other 
efforts  by  the  National  Science  Foundation  to  connect  more  schools  to  the  Internet,  NSF  has 
been  particularly  helpful  in  teaching  teachers  and  students  how  to  use  networks  like  the 
Internet  For  FY94  we  are  requesting  additional  funding  for  these  programs.  However,  NSF 
is  not  the  only  agency  helping  to  get  schools  on-line.  The  Administration  is  requesting  $54 
million  for  FY94  for  the  National  Telecommunications  and  Information  Administration  of  the 
Department  of  Commerce  to  provide  matching  grants  to  assist  State,  local  governments, 
universities  and  school  systems,  hospitals  and  other  health  care  providers,  and  other  entities  to 
be  able  to  take  advantage  of  the  telecommunications  infrastructure.  This  program  will  serve  a 
broader  constituency  than  the  Connections  Program  and  utilize  a  number  of  other 
telecommunications  technologies  in  addition  to  the  Internet  Given  the  NTIA  program,  the 
authorizarion  levels  for  NSF  in  the  bill  are  higher  than  necessary.  In  addition,  it  may  not  be 
useful  to  provide  a  five-year  authorization  for  a  program  that  should  be  seriously  evaluated 
after  two  or  three  years  as  technology  and  schools'  needs  change. 

Solution:  Amend  Section  306  as  follows: 

Lines  3-6,  page  12,  strike  everything  following  "section,"  and  insert  the  following: 

"$15,000,000  for  fiscal  year  1994  and  $30,000,000  for  fiscal  year  1995." 
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Section  309(a^ 

Usut:  Specific  centers  are  not  identified  for  the  CDC  and  should  not  be  for  NIH 
Solution:  Amend  Sections  309(a)  as  follows: 

Delete  National  Library  of  Medicine  on  line  17,  page  16 
Section  309(b) 

Issue:  Health-related  research  should  be  included  under  "Applications  for  Health  Care" 

Discussion:  Basic  and  clinical  biomedical  research  performed  at  the  NIH  and  other  agencies 
is  critical  to  the  development  of  new  and  improved,  more  cost-effective  methods  for  disease 
prevention,  early  detection  and  treatment.  Many  aspects  of  this  research  are  very 
computationally  mtensive  and  require  the  latest  computing  technologies  and  represent  a  major 
stimulus  to  industry  to  develop  faster  and  more  cost-effective  computers.  The  research 
involves  several  of  the  "Grand  Challenge"  problems  of  computer  assisted-rational  structure- 
based  drug  design,  improved  understanding  of  the  organization  of  the  human  genome,  protein 
structure  determination^  and  protein  structure  prediction  based  on  genomic  information, 
computational  molecular  biology,  computational  chemistry,  virtual  reality  applied  to 
biomedical  problems  such  as  simulation  of  surgery  for  training  surgeons  and  optimizing 
surgical  approaches  to  individual  patients*  optimization  of  radiotherapy  for  patients  with 
cancer,  and  the  optimal  dissemination  of  information  to  researchers  nationwide,  to  improve 
the  efficiency  and  cost-effectiveness  of  the  research  and  development  process. 

Solution:  Amend  Section  309(b) 

On  line  21  page  16  add  after  Clinical  Information  Systems  "and  Health-Related  Research" 
After  line  17  page  17  add; 

(7)  Computer-assisted  drug  design  to  reduce  th  •  time  and  cost  of  drug  development 

(8)  Three-dimensional  geometnc  modeling  and  artificial  intelligence  methods  for 
interpreting  an  array  of  medical  images;  and 

(9)  Complex  simulations  of  sociological  populations  impacted  disproportionately  by 
selected  diseases  or  disorders. 

General  comments  on  Title  HI 

It  IS  important  to  note  that  several  agencies  which  have  important  roles  in  developing 
applications  of  HPCC  technology  are  not  authorized  funding  under  this  title.  In  addition  to 
the  Department  of  Education,  the  Department  of  Energy  and  the  Department  of  Defense 
(particularly  its  Advanced  Research  Projects  Agency)  have  key  roles  to  play  and  have 
developed  plans  for  their  contribution  to  the  new  Information  Infrastructure  Technology  and 
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Applications  Progrwn  proposed  by  the  Administration.  We  would  hope  that  their  roles  could 
be  defined  in  the  legislation,  too. 

The  legislation  docs  not  include  authorizations  for  fiscal  year  1993  even  though  the 
Administration  requested  supplemental  appropriations  for  an  applications  program  as  part  of 
its  stimulus  package.  Funding  levels  requested  were:  $19  million  for  the  National  Science 
Foundation.  $5  million  for  NASA.  $9  million  for  NTH.  and  $14  million  for  NIST. 

Section  4 

Section  4 

ISSiifi:  Appointment  of  Advisory  committee  members 

P^5g^;s?ion:  It  would  be  more  logical  to  have  the  Director  of  OSTP  appoint  Advisory 
Committee  members,  since  they  report  to  the  Director  and  not  the  President. 

Sfiliiim:  On  line  17  page  24  replace  "President"  with  "the  Director  of  OSTP" 
Section  5 

laais:  Limits  the  flexibility  of  the  Administration  in  commercializing  the  Internet 

Pisgyggjgn:    This  section  is  vague  and  would  limit  the  flexibility  of  the  Administration  as  the 
Internet  undergoes  a  transition  from  a  subsidized  network  used  primarily  by  researchers  and 
educators  to  a  commercial  network  used  primarily  by  the  private  sector.  This  legislation 
could  needlessly  complicate  the  already  difficult  tasks  of  both  spurring  development  of  private 
sector  networks  and  cbntinuing  to  provide  inexpensive  networking  services  to  Federally- 
funded  research  and  educators. 

Subsection  (d)  would  seem  to  prohibit  Federal  agencies  from  funding  testbed  networks 
which  piggy-backed  on  private  sector  network  facilities  used  for  commercial  services.  In 
order  to  leverage  its  funds  and  spread  the  cost,  NSF  has  contracted  with  commercial  network 
companies  for  NSFNET.  which  have  provided  advanced  networking  services  to  NSFNET 
users  while  providing  lower-speed  services  to  other  customers.  Requiring  that  testbed 
networks  only  be  used  for  hi^-end  applications  would  lead  to  greatly  increased  costs. 

This  language  could  also  have  the  effect  of  prohibiting  agencies  from  funding 
networks  for  connecting  their  own  facilities  if  those  networks  were  to  be  connected  to  or 
might  be  construed  as  being  part  of  the  testbed  networks  defined  in  this  act  NASA  and  DOE 
both  fund  networks  connecting  their  own  laboratories  to  each  other  and  to  the  Internet  that 
provide  both  specialized  network  services  and  services  that  could  be  provided  by  commercial 
networks  run  by  the  private  sector. 
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By  limiting  services  on  the  testbed  to  only  those  services  that  could  not  be  provided 
satisfactorily  using  commercial  networks,  this  language  would  prohibit  funding  of  the  kind  of 
large  demonstration  projects  involving  thousands  of  users  that  are  necessary  to  provide  a 
realistic  test  of  new  networking  protocols  and  hardware.  Many  or  most  of  these  users  would 
be  using  the  network  for  services  that  might  also  be  available  commercially.  Without  this 
kind  of  large  testbed  network  it  will  be  much  more  difficult  to  adequately  test  new  types  of 
network  architectures  and  protocols. 

There  is  a  clear  need  to  ensure  that  Federally-subsidized  networks  are  not  being  used 
for  purely  commercial  traffic  and  thus  depriving  private-sector  telecommunications  companies 
of  potential  customers.  For  this  reason,  the  Administration  is  moving  to  ensure  that  the 
Federally-subsidized  backbone  networks  are  reserved  for  use  by  researchers  and  educators.  In 
the  coming  years,  there  will  be  fewer  people  relying  on  such  subsidized  networks,  since  many 
Federal ly-funde<l  researchers  and  educators  will  recieve  Federal  funding  to  purchase 
commercial  networking  services—in  much  the  same  way  they  use  grant  money  today  to 
covers  the  cost  of  telephone  service.  This  will  ensure  that  Federal  subsidies  are  propc.'v 
distributed  and  accelerate  creation  of  commercial  networking  companies.  However,  this 
process  will  take  longer  than  the  18  months  allotted  by  subsection  (d),  especially  in  rural 
areas  where  Federally-subsidized  networks  like  NSFNET  or  ESNet  are  the  only  high-speed 
networks  available. 

Solution:  Delete  all  of  Section  5.  Subsection  (d)  could  be  included  if  there  is  a  perceived 
need  to  ban  commercial  traffic  on  Federally-subsidized  networks  and  the  following  language 
was  substituted  for  paragraph  (d)(1): 

"Federal  funds  authorized  under  this  program  shall  not  be  used  for  the  purpose  of 
carrying  traffic  between  commercial  entities  for  purposes  unrelated  to  the  Program  or  the 
missions  of  participating  agencies." 

Section  6 

Issue:  Limits  flexibility  of  the  OSTP  Director 


Discussion:  OSTP's  organic  act  allows  the  Director  discretion  in  assigning  responsibilities  to 
the  Office's  Associate  Directors.  Defining  the  roles  of  the  Associate  Directors  in  statute 
would  make  it  much  more  difficult  to  reorganize  the  office  to  meet  changing  needs  and 
Administration  priorities. 

Solution:  Delete  Section  6. 
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Mr.  Boucher.  I  noted  with  interest  your  statement  about  the 
relative  roles  of  the  government  on  the  one  hand  and  the  private 
sector  on  the  other,  in  terms  of  developing  this  high  speed  informa- 
tion superhighway,  and  let  me  just  go  over  that  with  you  perhaps 
m  some  greater  detail. 

^  Would  you  agree  generally  with  the  statement  that  the  network 
Itself  m  terms  of  the  fiber  optic  lines  and  the  switches  and  the 
other  hardware  that  will  make  the  connections  possible  should  gen- 
erally be  provided  by  the  private  sector  and  that  the  government's 
role  by  contrast  ought  to  be  the  funding  of  research  and  develop- 
ment for  new  networking  technologies,  the  creation  of  standards 
and  protocols  that  will  make  sure  that  the  network  operates  in  a 
compatible  fashion  throughout  the  country,  and  the  provision  of  di- 
rect connections  for  limited  purposes,  such  as  for  schools  and  li- 
braries and  state  and  local  governments? 

Dr.  Gibbons.  I  think  you  spelled  it  out  precisely  and  correctly  as 
far  as  Fm  concerned,  Mr.  Chairman.  The  government's  role  is  one 
of  catalysis,  of  trying  to  help  not  only  support  basic  research  and 
the  development  of  socially-relevant  technology,  but  also  providing 
a  seed  bed  in  which  the  private  sector  than  can  be  attracted  to 
transform  this  into  the  kind  of  reality  that  we  have.  Ill  just  give 
you  a  small  analogy. 

The  government,  through  it's  long-term  support  of  basic  research 
and  applications,  particularly  basic  research,  in  the  area  of  molecu- 
lar biology,  has  built  the  foundation  that  has  been  transformed  by 
the  private  sector  into  the  biotechnology  commimity.  There's  no 
way  the  government  ought  to  be  out  trying  to  reproduce  the  efforts 
of  Genetech  and  other  companies  that  are  transforming  this  knowl- 
edge into  important  products  and  services. 

And  I  think  the  same  in  information.  We  have  supported  and 
should  be  very  pleased  with  the  way  that  public  monies  flowing 
through  ARPA,  NSF,  and  other  agencies  have  provided  a  basis  in 
partnership  with  important  developments  in  the  private  sector,  so 
that  we  now  have  the  technological  capability  to  do  a  lot  of  things. 
The  government's  role  seems  to  be  several-fold. 

One  is  to  provide  the  policy  environment  that  will  enable  these 
ideas  to  flourish  in  terms  of  private  investment  and  the  putting  in 
place  of  these  things  from  the  private  sector.  The  second  is  that  the 
government  has  its  own  continuing  self-interest  in  understanding 
how  such  a  facility  can  be  helpful  in  delivering  public  services,  how 
the  government's  own  delivery  of  services  and  activities  can  most 
fully  utilize  these  capabilities.  So  I  think  we  have  a  continuing  sort 
of  a  partnership  that  shifts  in  its  detail  nature,  but  still  is  one  in 
which  the  government  and  the  private  sector  see  very  clearly  their 
separate  roles,  but  they're  mutually  reinforcing. 

Mr.  Boucher.  Along  that  line,  we  have  made  an  effort  in  this 
bill  to  continue,  and  perhaps  even  accelerate,  the  process  that  is  al- 
ready imderway  at  the  National  Science  Foundation,  where  the 
trend  now  is  to  encourage  that  access  to  the  network  that  could  be 
provided  by  the  private  sector,  in  fact,  be  provided  by  the  private 
secfc^,  so  that  you  would  not  have  traffic  travehng  over  the 
NSFNET  today  that  could  travel  over  a  private,  commercial  net- 
work. To  the  extent  that  direct  financial  support  should  be  pro- 
vided to  the  research  and  education  community  in  order  to  pur- 
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chase  those  connections  over  the  private  network,  the  second  goal 
of  this  new  direction  would  be  to  nave  that  direct  financial  support 
provided. 

Wtiat  we  have  in  our  legislation  for  the  NREN  is  jiist  a  direct 
requirement  that  that  series  of  events  take  place,  and  we  basically 
say  that  within  18  months  of  enactment  of  the  bill  that  there  could 
no  longer  be  on  the  test  bed  network  trafiBc  that  could  otherwise 
be  carried  on  private  commercial  networks. 

I  know  that  some  expressions  of  concern  are  being  generated 
from  the  user  community  today  that  perhaps  the  transition  into 
that  new  era  might  not  oe  particularly  smooth  and  that  we  might 
have  some  difficulty  in  havmg  the  funding  research — the  agencies 
that  fund  research  actually  be  prepared  to  provide  that  direct  fi- 
nancial support  to  the  end  users  so  they  could  purchase  connec- 
tions. 

I  noted  that  you  made  some  reference  to  this  general  concern 
during  the  course  of  your  statement,  and  I  would  like  to  ask  you 
to  elaborate  a  bit  on  that  because  ^m  confident  that  well  hear  ad- 
ditional testimony  from  others  that  addresses  that  specific  subject. 

And  before  you  answer,  let  me  say  that  I  personally  think  it 
makes  sense  to  move  in  the  direction  tnat  the  NSF  has  already  tar- 
geted. And  to  the  extent  that  we  can  do  that  appropriately  through 
legislation  in  this  measinre,  we  should.  But  it  s  important  that  we 
assure  that  smooth  transition,  and  so  your  general  comments  on 
how  that  transition  mi^t  come  about  and  what  specific  provisions 
we  need  in  the  legislation  in  order  to  enhance  it  would  be  most 
welcome. 

Dr.  Gibbons.  Well,  I  applaud  in  principle  your  effort;  namely,  to 
provide  the  medianism  for  a  seamless  transition  between  direct 
subsidy  of  utilization  of  this  capability,  which  in  turn  encourages 
people  to  innovate  and  do  things  they  otherwise  mi£^t  be  con- 
strained from  doing  aimply  because  they  didn't  have  the  resources, 
and  make  that  transition  over  to  the  point  where  there  is  a  recog- 
nized market  signal  of  the  price,  the  cost  of  doing  business  and 
then  a  reimbursement  that  occurs.  So  instead  of  direct  subsidy  in 
the  first  instance,  one  moves  toward  reimbursement  in  the  other 
instance.  It  also  provides  the  private  sector  an  opportunity  to  bet- 
ter justify  its  investments  and,  therefore,  lower  the  opportunity 
cost  of  its  capital,  and,  therefore,  lower  the  cost  of  services  that 
they  can  offer.  So  I  think  in  principle  if  s  a  very  important  thing 
to  encourage  and  to  monitor  and  to  see  that  it  happens. 

On  the  other  hand,  I  think  the  timing  of  the  transition  may  be 
something  Hiat  needs  some  additional  attention.  Fm  not  about  to 
say  that  18  months  is  wrong,  but  Tm  lust  not  certain  at  this  point 
that  it's  a  long  enough  time  for  some  kinds  of  transitions  to  occur. 
And  so  it  seems  to  me  that  might  merit  a  little  more  exploration. 

Mr.  Boucher.  Well,  we  will  certainly  work  with  you  and  your 
staff  as  we  seek  a  way  to  accomplish  that  smooth  transition,  both 
in  terms  of  time  tables  and  in  tenns  of  the  substance  of  what  we*re 
seeking  to  accomplish. 

One  of  the  items  that  you  also  noted  in  your  testimony  relates 
to  our  proposal  in  the  legislation  that  there  be  another  Associate 
Director  designated  in  the  Office  of  Science  and  Technology  PoliQr 
with  essentifiu  responsibility  for  this  applications  program  and  for 
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other  aspects  of  developing  the  information  superhighway.  And  you 
note  some  concern  about  the  statutory  direction  that  that  designa- 
tion occur. 

One  of  the  criticisms  that  some  have  leveled  at  the  current  high 
performance  computing  program  is  that  it  doesn't  have  sufficient 
central  authority,  not  because  there's  any  inadequacy  in  the  Ofiice 
of  Science  and  Technology  PoUct,  but  simply  because  the  statutory 
provision  itself  inhibits  that  office  from  having  the  strong,  central 
coordinating  role  that  many  think  is  necessary. 

It,  for  example,  cannot  issue  directives  to  the  various  research 
agencies.  It  does  convene  the  interagency  planning  process  under 
FCCSET,  but  doesn't  have  the  authority,  actually,  to  direct  the  car- 
rying out  of  research.  Now  what  we're  trying  to  do  is  address  that 
concern,  and  we  may  have  done  it  somewhat  imperfectly,  but  I'd 
like  to  have  your  thoughts  on  other  ways  that  that  might  be  accom- 

Slished,  and  perhaps  even  in  a  broader  vein,  your  general  view  on 
ow  we  might  provide  that  more  central  planning  and  coordinating 
authority  &at  this  program,  once  it  has  new  applications  des- 
ignated m  this  statute,  obviously  will  reqiiire. 

Dr.  Gibbons.  Mr.  Chairman,  I  very  much  appreciate  yoxir  con- 
cern there  and  I  share  the  conviction  that  the  office  organization 
can  be  improved  to  be  more  effective.  As  the  President  said,  he 
wanted  to  strengthen  the  office,  and  what  we've  been  concerned 
about  is  how  do  we  strengthen  the  office  in  a  generic  sense  now 
that  we  also  are  responsible  for  the  National  Space  Council  and  the 
Critical  Materials  Coxmcil  as  well. 

We've  been  undergoing  an  internal  analysis  of  how  we  can  not 
only  absorb  those  earlier  separate  functions,  but  also  organize  the 
office — and  we  do  believe  it  may  take  some  legislative  changes — 
how  we  can  make  this  office  more  effective  and  more  streamlined. 
The  case  of  Information  Systems  is  a  good  example,  in  a  sense,  like 
space  issues,  that  are  inherently  cross-cutting  across  science,  tech- 
nology, international  relations,  other  areas.  So  our  question  is:  how 
can  we  organize  the  best — provide  the  kind  of  oversight  and  leader- 
ship in  these  areas  without  having  100  different  Associate  Dinn;- 
tors?  We  do  hope  to  be  able  to  come  to  you  at  least  informidly  with 
some  ideas  witnin  the  next  couple  of  weeks,  and  I  would  very  much 
appreciate  the  assistance  of  this  committee  in  testing  out  our  ideas. 

We  do  feel,  however,  that  the  role  of  FCCSET,  the  so-called  Fed- 
eral Coordinating  Council,  is  a  very  important  idea  that  had  some 
fruition  during  my  predecessor's  time,  Alan  Bromley,  and  which  we 
intend  to  even  build  into  a  more  strong  and  effective  system.  With 
me  today  is  Dr.  Don  Lindberg,  who,  for  example,  not  only  ruDs  the 
National  Library  of  Medicine  as  its  Director,  but  is  the  Chairman 
of  the  National  Coordination  Office  for  the  HPCC.  So  Don  sits  as 
essentially  my  voice  and  presence  to  chair  this  very  large  commit- 
tee that  meets  monthly,  i  believe  it  is,  at  the  Library  of  Medicine, 
and  these  are  extraordinary  meetings  where  there  are  perhaps  two 
dozen  people  around  the  table  from  all  of  the  relevant  agencies 
working  together  and  communicating  together  on  these  issues. 

So  the  role  is  there  and  I  think  the  FCCSET  process  is  going  to 
be  a  very  important  part  of  the  reinvigorated  OSTP,  and  I  very 
much  appreciate  your  concern  and  hope  I  can  call  on  you  in  about 
two  weeks. 
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Mr.  BoucBDER.  Well,  you  certamly  can,  and  perhaps  as  we  have 
those  discussions  we  might  consider  a  more  generic  strengthening 
of  the  FCCSET  process  statutorily,  as  a  way  not  only  to  address 
the  concerns  that  we  have  with  coordinating  the  high  performance 
computing  program,  but  also  coordinating  other  midti-agenpy  re- 
search enorts  across  the  government. 

Dr.  Gibbons.  I  might  add,  Mr.  Chairman,  that  my  boss.  Presi- 
dent Clinton,  feels  very  strongly  that  the  execution  of  the  executive 
programs  and  policies  should  be  done  through  his  agencies  and  his 
directors  of  departments,  the  Cabinet.  At  the  same  time,  he  under- 
stands— and  the  Cabinet  does — that  many  of  them  have  roles  to 
play  in  an  overarching  common  set  of  objectives  in  which  they  have 
to  reintegrate  themselves  across  the  executive.  And  they,  in  the 
areas  of  science  and  technology,  they  are  looking  to  OSTr  to  help 
play  that  role,  not  to  be  the  boss,  but  to  be  the  int^ator,  the  cata- 
lyst, to  bring  these  folks  together,  so  that  their  cofiective  strength 
is  greater  than  the  sum  of  their  individual  strengths. 

We  feel  that  that's  the  case.  We  are  very  pleased  that  people  at 
the  very  hiriiest  levels  of  these  agencies  are  working  with  us  on 
these  FCCSET  committees.  And  so  we  have  good  reason  to  believe 
that  we  can  provide  leadership  and  coordination  and  integration, 
and  at  the  same  time  hot  be  seen  as  people  who  are  trying  to  run 
these  programs  out  of  the  White  House,  which  is  the  last  ming  we 
want  to  do. 

Mr.  Boucher.  Dr.  Gibbons,  thank  you  very  much. 

The  gentleman  from  New  York,  Mr.  Boehlert. 

Mr.  BOEHLERT.  Thank  you  very  much,  Mr.  Chairman. 

Thank  you,  Dr.  Gibbons.  I  look  forward  to  your  more  definitive 
response  m  this  proposal  in  a  couple  of  weeks,  and  I  can  appreciate 
the  problems  youVe  encountering,  a  new  administration,  getting 
everybody  aboard,  but,  obviously,  this  is  one  of  the  Vice  President's 
strong  initiatives,  and  I  would  anticipate  well  have  enthusiastic 
and  very  definitive  support  when  the  time  comes. 

But  one  of  the  problems  we're  going  to  have  is  money,  and  you 
know  that.  First  of  all,  a  cursory  glance  as  you  look  at  this  bill,  do 
you  view  this  as  a  lot  of  new  money  or  money  that  you  pretty  well 
had  already  envisioned  you  would  be  spending  and  requesting? 

Dr.  Gibbons.  I  haven  t  had  a  chance  to  look  at  the  details  of  the 
fimds  authorized  in  the  bill,  Mr.  Boehlert,  in  terms  of  where  the 
money  would  be  derived.  You're  speaking  of  the  fiinds  in  the  bill. 
So  I'd  rather  not  try  to  give  you  a  full  answer  on  that  at  this  point. 

I  would  say,  thoi^h,  that  we  are  working  very  hard  in  areas  like 
this  to  find  when  and  wherever  we  can  opportunities  within  the 
agencies  to  shift  resources  from  less  importcuit  things  to  more  im- 
portant things,  and  we  believe  that  a  lot  of  opportunity  lies  there, 
that  one  shouldn't  just  always  go  out  and  be  looking  for  brand-new 
money  because  we're  not  going  to  find  it. 

Mr.  Boehlert.  Yes,  thaf  s  a  very  difficult  task;  I  know  it.  Every- 
one on  this  Committee  and  everyone  in  this  Congress  is  going  to 
totally  embrace  the  concept.  They  want  to  move  ahead  with  it,  out 
then  they're  going  to  be  very  reluctant,  Tm  afiraid,  in  many  in- 
stances to  approve  the  dollars.  So  I  think  you're  absolutely  correct, 
one  of  the  things  we  have  to  do  is  sort  of  reprioritize,  and  I  can 
sense  that  you're  sensing  where  I'm  going  to  be  coming  from.  HI 
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gve  you  some  help  with  the  Administration.  If  you  want  some 
inda  for  some  of  tnese  important  projects  like  this,  I  suggest  you 
take  a  look  at  a  line  item  in  the  budget  called  the  Superconducting 
Simercollider.  [Laughter.] 

WeVe  got  billions  there,  and  we  can  transfer  those  billions  into 
something  very  worthwhile  like  this. 
Dr.  Gibbons.  I  was  afraid  you  might  say  the  B-Factory. 
Mr.  BOEHLERT.  Well,  no,  I've  got  some  comment  on  B-Factory, 
too,  if  you  would  like  that  one.  [Laughter.] 
Fm  prepared.  Have  speech;  will  t^Qk. 

But  I  really  do  look  forward  to  the  cooperation  we're  going  to  ex- 
perience from  your  office.  I  know  that  you're  cm  outstonding  guy 
m  this  town,  and  it's  been  a  pleasure  to  work  with  you  these  years. 
And  you  know  in  this  Committee  you  have  a  Committee  that  sort 
of  breaks  down  the  traditional  Republican*Democrat  barriers.  We 
work  well  together.  When  Mr.  Gore  was  a  Member  of  the  Commit- 
tee, we  had  a  number  of  cooperative  endeavors,  and  we  work  well 
with  Chairman  Brown  and  Chairman  Boucher,  and  we  will  work 
well  with  you. 

But  what  we  really  want  is  some  help.  I  ask  everyone  the  same 
thing:  help  us  help  you.  I  like  to  tell  people  that  I'm  from  the  Legis- 
lative Branch  of  government;  I'm  here  to  help  you,  and  they  usu- 
ally smile  when  I  say  that. 

But  the  difficulty  we  have  is  establishing  realistic  and  sensible 
priorities  

Dr.  Gibbons.  Yes. 

Mr.  BOEHLERT  [continuing].  And  I  don't  mean  to  be  flip  about  the 
SSC,  but — it's  good  science;  I  don't  quarrel  with  that — it^  not  prior- 
ity science.  I  think  what  we're  talking  about  today  is  priority 
science  and  we've  got  to  get  on  with  it.  And  we've  got  to  find  the 
dollars  to  convince  our  colleagues  that  we're  proceeding  in  the  right 
direction  in  the  best  interest  of  the  country  without  further 
indebting  our  grandchildren. 

Dr.  Gibbons.  I  share  your  concern,  and  I  think;  however,  discom- 
forting it  is,  we  do  have  to  look  very  deeply  at  everything  we're 
doing  and  make  sure  that  they're  constantly  tuned  in  the  right  di- 
rection. 

I'd  be  happy  to  talk  with  you  about  such  science  projects  as  SSC 
^yhen  there  s  more  time  and  perhaps  a  better  occasion,  but  I  would 
like  to  point  out  that  on  the  SSC  one  thing  the  Administration  is 
trying  to  do  is  to  extend  the  time  over  which  that  project  takes  fru- 
ition, and,  as  a  consequence,  hopefully  be  able  to  not  only  do  a  bet- 
ter job  of  internationalizing  what  was  originally  a  national  pro- 
gram, but  also  make  it  less  of  an  impact  on  the  near-term  budget. 

And  it's  particularly  difficult,  as  you  know,  to  trade  off  invest- 
ments in  basic  science,  on  the  one  hand,  from  investments  in  tech- 
nology or  other  areas  of  the  economy.  It's  even  difficult  within  basic 
science  or  within  the  economy. 

But  I  share  your  concern  that  we  must  examine  all  of  these  ac- 
tivities of  the  people  through  the  Federal  Government,  to  con- 
stantly assure  that  we're  moving  in  the  right  direction,  and  not 
wait  until  we  ^et  up  against  the  wall,  because  when  you're  up 
against  the  wall  to  make  these  changes,  you  have  to  break  things 
and  that's  not  a  good  way  to  go. 
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Mr.  BOEHLERT.  Yes,  I  couldn't  agree  more. 

Not  to  belabor  the  point,  but  since  you  did  in  responding  on  the 
SSC,  extending  the  time  limit  significantly  adds  to  the  overall  cost 
of  a  project,  which  incidentally  started  out  in  1985  at  a  projected 
cost  of  $4.5  billion.  You  can  bet  your  mortgage  money  we're  talking 
$12  billion  right  now. 

And  in  terms  of  internationalizing  the  project,  I  almost  stood  on 
the  front  steps  of  the  Capitol  last  week  after  Prime  Minister 
Miyazawa  departed  and  said,  *There  he  goes  again  and  he  didn't 
leave  the  first  yen  here.**  So  we're  not  doing  very  well  on  inter- 
nationalizing that  project. 

Getting  back  to  the  high  performance  computing,  when  you  do 
report  to  us  in  a  week  or  two  after  you've  completed  your  review 
and  are  able  to  speak  more  specifically  to  the  legislation,  I  hope 
you  will  pay  particular  attention  to  new  money  versus  money  you 

.d  already  programmed  in  other  areas  to  spend  for  it.  I  think  that 
will  help  us,  if  we're  selling  this  to  our  colleagues,  if  we  caii  point 
out  to  them  that  we're  not  talking  about  a  lot  of  new  money.  In 
a  number  of  areas  you've  already  projected  in  your  budget  that  you 
wanted  to  spend  some  of  the  money  that  we're  talking  about  spend- 
ing. So  I  want  to  make  the  job  easier.  I  want  to  give  us  an  easier 
sell. 

Dr.  Gibbons.  I  appreciate  that  and  I  think  it  is  important  for  us 
to  work  mth  you  to  make  sure  people  understand  tiiat  a  lot  of 
these  so-called  FCCSET  programs  are  cross-cuts  from  the  agencies 
of  funds  that  are  embedded  in  those  agencies.  It's  not  new  money, 
but  it's  money  that's  being — funds  and  resources  tliat  are  being 
brought  together  in  a  new  way,  and  there's  a  big  difference  there. 
So  well  try  to  work  with  you  to  make  sure  that  that's  clear. 

Mr.  BOEHLERT.  Okay,  fine.  Thank  you  very  much. 

Thank  you,  Mr.  Chairman. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Boehlert. 

On  that  same  subject.  Dr.  Gibbons,  let's  talk  about  the  quality 
of  this  federal  investment  and  why  it's  really  necessary  for  the  gov- 
ernment to  provide  research  funding  in  order  to  accomplish  this  de- 
velopment and  deployment  of  the  information  superhighway.  We're 
targeting  applications  here  that  will  improve  the  quality  of  edu- 
cation and  facilitate  the  establishment  of  electronic  classrooms,  so 
that  people  in  all  parts  of  the  Nation  will  have  the  opportunity  to 
gain  the  instruction  that  is  available  elsewhere,  and  that  will  be 
a  great  benefit  for  people  in  rural  America  in  particular. 

We're  targeting  applications  of  the  network  for  medical  imaging, 
so  that  you  can  have  a  variety  of  diagnosticians  located  throughout 
the  Nation  at  different  locations  simultaneously  evaluating  a  pa- 
tient's CAT  scan  or  an  MRI  image.  And,  of  course,  that's  something 
that  can't  be  done  today.  This  would  be  a  terrific  new  interactive 
use  of  this  network. 

We  are  contemplating  the  creation  of  digital  libraries,  so  that  the 
thousands  of  volumes  that  are  contained  today  on  the  shelves  of 
the  libraries  could  be  transferred  into  electronic  form  and  stored  in 
a  digital  database  and  then  be  made  readily  accessible  through  an 
electronic  index  to  any  person  anywhere  in  the  country — in  a  class- 
room, even  in  a  person  s  own  home  or  business.  So  that  any  docu- 
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ment  could  be  retrieved  very  readily  and  then  printed  out  right 
there  in  that  person's  premises. 

These  are  applications  that  I  personally  find  to  be  truly  exciting, 
and  I  wonder  if  you  would  tell  me  if,  in  the  absence  of  the  federal 
investment  that  we're  goinjg  to  make  to  create  this  information  su- 
perhighway, if  those  applications  could  come  about  in  th^  near- 
term.  Is  this  something  that  you  think  the  private  sector  would  do 
on  its  own  if,  because  of  budget  constraints  or  other  considerations, 
we  make  the  decision  not  to  fund  this  very  challenging  program? 

Dr.  Gibbons.  Td  say  that  if  the  Federal  Government  simply  stood 
by,  as  we  have  been  inclined  to  in  recent  years,  then  we  would  see 
a  market  slowdown  in  the  rate  at  which  this  technology  would  find 
its  way  into  the  marketplace  and  we  would  certainty  see  a  very 
substantial  slowdown  in  the  rate  at  which  public  sector  opportuni- 
ties could  be  captured  and  put  into  place,  into  practice. 

The  first  thing  one  would  say  is  if  we  don't  work  on  the  policies 
that  affect  the  environment  for  private  investment  in  these  areas, 
that  alone  would  just  nearly  tend  to  shut  down  the  system.  It  is 
up  to  the  Nation  to  help  set  standards,  interoperability,  to  assure 
competition  in  the  marketplace.  And  if  we  don't  provide  that  kind 
of  seed  ground,  then,  rightly,  the  investors  are  going  to  either  have 
a  higher  opportunity  cost  or  are  going  to  be  nervous  about  trying 
to  make  major  investments  there.  So  setting  the  policy  framework 
is  not  only  an  appropriate  federal  role,  it's  an  essential  federal  role. 

In  the  area  of  research  and  development  in  the  tradition  of  this 
Nation,  it  has  be^n  the  public  investing  in  its  future  in  exploration 
and  in  the  ferreting  out  of  new  ideas  tnat  can  enable  us  to  deliver 
public  services  more  effectively  and  efficiently,  to  educate  cur  chil- 
dren more  appropriately,  the  very  subjects  that  you're  talking 
about. 

You  know,  if  I  go  back  and  say,  well,  if  it  had  not  been  for  gov- 
ernment action,  would  we  have  had  railroads?  We  probably  would 
have  railroads,  but  not  at  the  time  we  had  tham,  that  linked  our 
Nation.  Would  we  have  highways?  Probably  so,  but  not  at  the  time 
we  had  them  and  the  early  development  of  our  economy  with  those 
highways.  And  I  would  daresay  the  same  thing  for  the  information 
system. 

Mr.  Boucher.  Well,  thank  you  very  much  for  that  very  thorough 
answer.  I  heartily  endorse  those  comments  and  think  that  we 
should  not  be  embarrassed  about  spending  public  fimds  for  leriti- 
mate  public  purposes,  where  a  small  investment  now  can  stimulate 
a  much  larger  reward  and  result  for  the  Nation's  economy  and  for 
the  quality  of  life  for  all  of  us.  And  I  think  that's  the  mission  that 
we're  embarked  upon  here, 

Dr.  Gibbons.  And  that's  just  the  point,  Mr.  Chairman,  if  I  might 
add  to  that,  that  what  we're  talking  about  in  terms  of  Federal  in- 
vestment is  but  a  drop  in  the  bucket  of  the  total  investment  that 
we  expect  to  see  called  forth  in  this  area>  and  it's  picking  those 
things  in  which  there  is  strong  public  interest  and  nigh  leverage 
on  the  public  investment  that  we  want  to  choose. 

Mr.  Boucher.  Thank  you.  Dr.  Gibbons.  I  just  have  one  addi- 
tional question.  We  have  established  in  the  legislation  an  external 
committee  existing  outside  of  the  ranks  of  government  that  will  be 
composed  of  private  sector  representatives,  as  well  as  the  users  of 
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this  network,  in  order  to  make  continuing  recommendations  for  the 
new  kinds  of  applicetions  that  should  be  brought  forward  from  time 
to  time  with  government  support,  encouragement,  and  coordina- 
tion. Do  you  believe  that  that  external  committee  is  properly  struc- 
tured as  a  way  to  get  that  kind  of  advice?  And  do  you  think,  in  par- 
ticular, that  the  private  sector,  the  telephone  industry,  the  com- 
puter industry,  me  software  development  industry,  are  appro- 
priately represented  in  terms  of  the  way  that  that  committee  is 
structured?  Are  you  likely  to  get  the  kinds  of  advice  from  the  pri- 
vate sector  that  would  be  appropriate  in  order  to  make  sure  that 
future  applications  are  properly  targeted  and  appropriately  rec- 
ommended? 

Dr.  Gibbons.  Well,  first  of  all,  we  firmly  believe  that  a  productive 
interaction  between  the  public  sector  and  the  private  sector  in  this, 
as  in  other  areas,  is  absolutely  essential  or  we  can  go  off  in  the 
wrong  direction.  The  question  is,  exactly  how  can  that  take  place 
in  the  most  fruitful  way?  We  feel  that,  first  of  all,  we  want  to  be 
well  organized  within  the  Executive  Branch,  so  that  we  have  the 
family  of  agencies  concerned  with  this  acting  as  a  xmit,  as  a  unified 
group.  And,  secondly,  we  want  to  be  able  to  interact  with  our  cor- 
responding stakeholders  in  the  private  sector,  and  we  feel  that  tiiis 
is  a  very  important  thing  to  be  doing. 

We  are  reviewing  the  explicit  mechanisms  for  this.  We're  also 
looking  at  some  of  the  other  things  that  are  happening  already  in 
the  private  secto^*,  such  as  the  vision  work  that  John  Young  and 
others  under  the  Council  on  Competitiveness  are  doing  in  other 
areas.  But  we  firmly  believe  that  dialog  is  not  only  constructive 
and  helpful,  but  it's  actually  essential  as  we  move  ahead  on  this 
in  a  new  form  of  partnership. 

Mr.  Boucher.  Dr.  Gibbons,  thank  you  very  much  for  your 
thoughtful  comments  on  this  legislation.  We  will  look  forward  to 
working  with  you  as  we  refine  it  further  and  also  as  we  address 
a  large  nimiber  of  other  issues  of  interest  to  the  scientific  commu- 
nity, to  researchers,  and  to  the  users  of  research  results  in  the 
United  States. 

Mr.  Boehlert,  do  you  have  anything  further? 

Mr.  Boehlert.  No. 

Mr.  Boucher.  Dr.  Gibbons,  with  the  subcommittee's  thanks,  we 

will  dismiss  you  now  

Dr.  Gibbons.  Thank  you,  sir. 

Mr.  Boucher  [continuing].  And  turn  to  our  second  panel  of  wit- 
nesses. 

We  welcome  now  Mr.  Thomas  Tauke,  the  Executive  Vice  Presi- 
dent of  Government  Affairs  for  NYNEX;  Mr.  Robert  Ewald,  the  Ex- 
ecutive Vice  President  and  General  Manager  of  Supercomputer  Op- 
erations for  Cray  Research,  Incorporated;  Dr.  W.B.  Barker,  the 
President  of  BEN  Communications;  and  Dr.  Richard  Rashid,  the 
Director  of  Research  for  the  Microsoft  Corporation. 

Without  objections,  the  prepared  written  statements  of  each  of 
these  witnesses  will  be  made  a  part  of  the  record,  and  we  will  be 
pleased  to  receive  the  oral  summaries  of  tiiose  statements,  from 
each  of  the  witnesses  and  would  encouragB  the  witnesses  to  keep 
their  oral  summaries  to  approximately  five  minutes,  so  that  well 
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have  plenty  of  time  for  questions  with  regard  to  the  very  interest- 
ing testimony  that  I  know  well  receive. 

Mr.  Tauke,  you  appear  to  be  prepared,  and  so  well  be  pleased 
to  begin  with  you  this  morning. 

STATEMENT  OF  THOMAS  J.  TAUKE,  EXECUTIVE  VICE  PRESI- 
DENT, GOVERNMENT  AFFAIRS,  NYNEX,  WASHINGTON,  DC; 
ROBERT  H.  EWALD,  EXECUTIVE  VICE  PRESIDENT  AND  GEN- 
ERAL MANAGER,  SUPERCOMPUTER  OPERATIONS,  CRAY  RE- 
SEARCH,  INC.,  CHIPPEWA  FALLS,  WI;  DR.  W3.  BARKER, 
PRESIDENT,  BBN  COMMUNICATIONS,  CAMBRIDGE,  MA;  AND 
DR.  RICHARD  F.  RASHID,  DIRECTOR  OF  RESEARCH, 
MICROSOFT  CORP.,  REDMOND,  WA 

Mr.  TaUKE.  Appearances  can  sometimes  be  misleading. 

Mr.  Chairman,  Mr.  Boehlert,  thank  you  very  much  for  the  oppor- 
tunity to  come  here  and  testify.  As  you  indicated,  I  have  submitted 
a  written  statement  and  I  will  share  a  few  thoughts  with  you  this 
morning. 

First,  I  want  to  congratulate  both  of  you  for  the  legislation  that 
you  have  introduced.  You  and  your  excellent  staffs  and  ether  Mem- 
bers of  Congress  have  done  a  very  good  job,  I  think,  in  putting  to- 
gether H.R.  1757.  We  have  moved  to  the  point  now  where  the  na- 
tional research  and  education  network  has  been  defined  as  a  vision, 
but  it  now  needs  to  be  clarified.  This  legislation  makes  policy  deci- 
sions that  move  us  from  NREN  as  a  vision  to  NREN  as  reaUty,  and 
begins  to  clarify  how  we  get  to  the  place  we  want  to  go. 

In  February,  I  testified  before  this  subcommittee  about  what  we 
hoped  might  be  included  in  this  legislation  and  some  ideas  we  had 
about  public  policy  in  this  arena.  Subsequent  to  that,  14  CEOs 
from  tne  telecommunications  industry  issued  a  poli<g^  statement 
which  paralleled  much  of  what  had  been  articulated  in  our  Feb- 
ruary testimony.  I  am  pleased  to  note  that  many  of  the  concepts 
and  ideas  contained  in  that  policy  statement  have  found  their  way 
into  H.R.  1757,  and  that's  one  of  the  reasons  why  we  think  this  leg- 
islation is  headed  in  the  right  direction. 

As  we  think  to  the  future  and  we  attempt  to  have  legislation 
framed  that  defines  how  we  develop  the  National  Information  In- 
frastructure, I  believe  it's  important  that  we  understand  clearly 
what  the  vision  of  the  National  Information  Infrastructure  is.  We 
believe  that  the  National  Information  Infrastructure  will  be  an  in- 
tegrated network  of  networks,  an  integrated  network  of  networks 
which  will  provide  voice  services,  data  services,  and  interactive 
video  services  that  will  be  accessible  to  all  Americans.  Dr.  Gibbons 
and  others  have  outlined  the  many  usages  that  can  be  offered  over 
this  network  and  that  will  enhance  the  quality  of  lives  of  Ameri- 
cans. 

But  while  we  share  a  vision  of  what  we  will  have  and  what  it 
will  do,  there  are,  I  think,  there's  a  lot  of  confusion  about  how 
we're  going  to  get  there,  how  we  are  going  to  evolve  from  the  exist- 
ing infrastructure  that's  out  there  into  the  National  Information 
Infrastructure  that  we  envision.  Right  now  we  have  a  voice-based 
telephone  network.  We  also  have  a  data-based,  if  you  will,  internet. 
We  have  other  technologies,  such  as  cable,  out  there.  All  three  of 
those  technology  groupings,  if  you  will,  are  going  to  be  coming  to- 
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gether.  All  three  are  going  to  be  ofFering  voice,  data,  interactive 
multimedia  services  over  their  networks,  and  all  will  eventually 
move  to  the  same  technology,  we  believe,  in  order  to  deliver  those 
services.  But  making  that  evolution  occur  in  a  smooth  and  seam- 
less way  is  a  very  dfecuit  public  policgr  challenge,  and  that* s  part 
of  the  challenge  tnat  is  being  tackled  in  this  legislation. 

I  might  note  that  in  my  home  state  of  Iowa  the  state  government 
has  placed  a  substantial  amoimt  of  emphasis  on  the  building  of  a 
network  that  connects  schools  and  other  facilities  into  an  inte- 
grated statewide  fiber  optic  interactive  video  network.  But  because 
the  planning  was  not  done  ahead  of  time  for  the  integration  of  that 
network  into  all  of  these  other  networks,  the  state  is  facing  a  real 
challenge  right  now.  You  have  the  opportunity  now  to  set  the  rules 
ahead  of  time  for  this  integration,  and  that* s  what  should  be  one 
of  the  thrusts  of  this  legislation. 

There  are  two  areas  where  we  would  direct  your  attention  when 
it  comes  to  bringing  that  integration  into  being.  The  first  is  defin- 
ing the  role  of  government  and  the  second  is  clarifying  some  proc- 
ess issues.  Defining  the  role  of  government  is  a  relatively  easy  task 
generally,  and  we  think  youVe  made  mtgor  steps  forward  in  this 
legislation.  There  is  edso  an  emerging  consensus,  we  think,  about 
what  the  role  of  government  is  versus  the  private  sector  in  this 
area. 

But  I  think  it's  terrific  that  the  usage  of  NSFNET  has  been  lim- 
ited as  it  has  in  section  102(d).  We  aren't  saying  that  it's  nec- 
essarily precisely  the  right  language  or  precisely  the  right  time 
frame,  but  we  believe  mat  it  is  very  important  that  something 
similar  to  section  102(d)  be  in  the  legislation. 

What  is  of  concern  to  us  is  section  102(d)  is  limited  only  to  the 
NSFNET  backbone,  but  there  is  much  additional  funding  in  the 
legislation  that  provides  for  the  potential  building  or  subsidizing  of 
networks.  We  believe  that  what  is  in  102(d)  shoiild  be  expanded  to 
cover  the  building  and  subsidizing  of  mid-level  networks  as  well,  so 
that  we  clarify  what  the  role  of  government  is  in  relation  to  the 
building  and  subsidizing  and  operation  of  networks. 

The  second  area  is  process.  It  is  very  important  that  as  this  pro- 
gram matures  that  there  is  a  process  in  place  which  allows  provid- 
ers and  the  users  of  services,  especially  the  user  commimity,  an  op- 
portunity to  be  involved  in  the  many  decisions  that  are  going  to  be 
made  as  the  integration  of  these  networks  becomes  a  reality. 

The  Inspector  (Senerars  report  highlights  some  of  the  problems 
that  we  currently  have  with  the  decisionmaking  processes,  and  I 
commend  the  chairman  for  asking  for  that  Inspector  General's  re- 
port. I  commend  it  to  the  Members  if  you  have  not  had  an  oppor- 
timity  to  review  it. 

Essentially,  the  Inspector  General's  report  suggests  that  there — 
makes  a  nvunber  of  recommendations  for  changes  in  the  process. 
^  4^enerally,  we  believe  those  recommendations  are  heading  in  the 
right  direction.  Because  while  Congress  can  establish  the  vision 
and  define  the  role  of  government,  it  will  not  make  the  ongoing 
-  day-to-day  decisions  which  implement  those  decisions.  We  believe 
that,  therefore,  we  need  a  process  that  is  orderly,  that  is  open,  and 
that  is  accountable,  and  we  believe  that  you  have  taken  steps  in 
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this  bill  to  move  us  in  that  direction,  h\:  we  think  more  needs  to 
be  done. 

The  program  plan  that  vou  have  in  place  is  certainly  a  very  good 
idea.  It's  an  idea  that  wiU  help  clarify  and  define  the  direction  of 
internet,  NREN,  and  the  National  Information  Infrastructure.  It 
would  be  useful  if  there  would  be  greater  ability  for  the  user  com- 
munity and  other  providers  and  the  public  at  large  to  comment  on 
the  development  of  that  plan  and  to  comment  on  the  plan  once  it 
is  in  place. 

We  believe  that  the  central  planning  authority  and  coordinating 
authority  in  OSTP  is  a  giant  step  in  tiie  right  airection.  And,  Mr. 
Chairman,  we  hope  you  will  hold  fast  in  trying  to  bring  some 
central  coordination  to  this  program. 

It  is  important  that  there  be  some  kind  of  contact  point  for  Con- 
gress and  the  public  in  the  OSTP,  again,  as  you  are  trying  to  do 
in  this  bill,  but  there  aie  other  steps  that  could  be  taken  in  order 
to  ensure  that  we  have  an  orderly,  open,  accoimtable  process.  I  out- 
lined four  options  in  the  written  testimony,  that  I  have  submitted. 
We  are  ioolang  forward  to  working  with  you  and  your  staffs  to  ex- 
plore other  options  that  are  available. 

The  process  itself,  which  process  is  used,  is  not  critical,  but  en- 
suring that  it's  open,  that  it's  accoimtable,  and  that  there  is  some 
orderliness  to  it  is  very  critical  if  we  are  going  to  be  able  to  have 
a  smooth  transition  to  that  vision  of  an  integrated  network  of  net- 
works which  should  constitute  our  National  Information  Infrastruc- 
ture. 

Thank  you. 

[The  prepared  statement  of  Mr.  Tauke  follows:] 
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Mr.  Chairman: 


Thank  you  for  the  opportunity  to  testify  before  this 
Subcommittee.  My  name  is  Tom  Tauke  and  I  am  Vice  President 
Government  Affairs  for  NYNEX  Corporation.  NYNEX  is  a  leader  il' 

ser^lZ     T?'  information  networks  and 

services.  The  company's  Telecommunications  Group  -  which 
includes  New  England  Telephone  and  New  York  Telephone  - 
provides  voice  and  data  communications  sendees  in  the  northeastern 
United  States.  NYNEX  Worldwide  Services  Group  provides  netwoS 
and  informauon  systems  in  the  United  States  and  in  seventy  other 
countnes,  ^^areless  communications  services  in  the  Northeast,  and 
directory  publishing  worldwide.  NYNEX  also  offers  financial  sendees. 

This  past  February.  I  had  the  opportunity  to  testify  before  this 
Subcommittee  on  the  future  of  the  telecommunicationslnfrastrucmre 

(mE^riT'^i  '''^^^^^  Network 

(NREN  .  on  March  23,  1993.  the  Chief  Executive  Officers  of  fourteen 
major  telecommunications  companies  issued  a  policy  statement  on 
T^^TT'T''''         ^°"^>'  -oPy  of  wWc^ 

Association  has  endorsed  the  statement.  The  CEO  Policy  Statement 
and  my  February  testimony  are  consistent,  and  reflect  a  unified 
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telecommunications  industry  position  on  the  nation's  infrastructure 
development. 

Mr.  Chairman,  I  congratulate  you  on  the  introduction  of  H.  R. 
1757  the  "High  Performance  Computing  and  High  Speed  Networking 
Applications  Act  of  1993"  (the  "Bill").  The  Bill  goes  far  in  addressing 
the  concerns  we  expressed  in  the  CEO  PoUcy  Statement  and  m  my 
February  testimony. 

Today,  I  will  review  the  major  points  of  my  February 
statement  in  Ught  of  the  Bill,  and  I  will  review  the  portions  of  the  Bill 
that  specifically  address  the  concerns  I  raised  at  that  time.  Finally,  I 
will  discuss  some  of  the  remaining  areas  of  concern  and  offer 
solutions  as  to  how  these  concerns  might  be  addressed. 


Pf;pByT/VT?VTFSTIMONY 

My  February  testimony  was  intended  to  assist  this  Committee 
in  creating  a  policy  framework  under  which  the  national 
telecommunications  infrastructure  would  be  developed.  I  testified 
that  public  policy  should: 

o      ensure  that  all  Americans  have  access  to  the  benefits  of 

the  information  age  by  renewing   the  nation's 

commitment  to  universal  service; 
o      encourage  competition  by  promoting  the  development  of 

interconnected  pubUc  switched  networks  to  all  providers 

of  information; 

o      encourage  innovation  in  both  appUcations  and  leading 

edge  technology; 
o      promote  the  development  of  user-friendly  applications 

which  will  meet  specific  societal  objectives,  e.g.  improved 

education  and  health  care;  and 
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o  use  limited  government  funds  to  leverage  private 
investment  and  achieve  appropriate  economic  and  public 
policy  objectives. 

These  policy  goals  will  provide  the  framework  by  which 
specific  action  should  be  taken.  It  is  important  for  policy  makers  to 
articulate  a  common  vision  encompassing  these  goals  -  a  vision 
agreed  to  by  government,  the  telecommunications  industry,  the 
computer  industry,  and  affected  user  groups. 

My  February  testimony  also  outlined  actions  government 
should  take  to  promote  this  vision  and  to  develop  the  policy  that  will 
guide  this  vision.  NYNEX  believes  that  these  principles  remain  valid 
and  that  Government  should: 

o      encourage  the  continued  development  of  a  modern 

communications  infrastructure  by  taking  full  advantage 

of  private  sector  capital  and  expertise; 
o      provide  resources  for  the  development  and  deployment 

of  new  technology  and  user-friendly  applications; 
o      provide  funds  to  entities  such  as  schools,  research 

institutions,  libraries  and  health  care  providers  to  enable 

them  to  meet  their  communications  and  information 

needs  and  develop  programs  which  emphasize  the  vast 

network  applications  available  to  users; 
o      encourage  collaboration  among  government,  industry, 

academia  and  key  user  groups; 
o      foster  the  development  of  standards   to  ensure 

interconnectivity  and  efficiency;  and 
o      take  the  lead  in  resolving  security,  privacy  and 

intellectual  property  issues. 

By  taking  these  actions,  government  will  promote  the  greatest 
possible  use  of  the  communications  infrastructure.  Government  can 
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take  advantage  of  existing  inftastructure  facilities  to  promote  access 
through  research  and  direct  subsidies  to  targeted  customers  -  such 
as  research  faciUties,  schools,  health  care  facilities  and  Ubraries  -  as 
well  as  providing  seed  money  to  encourage  the  development  of  new 
applications. 

Finally,  my  February  testimony  indicated  that  government 
should  not: 

o      build  or  operate  commercial  communications  networks; 
or 

o      broadly  subsidize  general  usage  of  communications 
networks. 


Mn  Chairman,  H.  R.  1757,  which  you  and  seventeen  of  your 
coUeagues  introduced  on  April  21,  1993,  is  a  solid  piece  of  legislation. 
I  commend  you  and  your  staff  for  the  work  that  went  into  the  Bill 
and  look  forward  to  working  with  you  as  this  legislation  continues  to 
develop. 

I  am  pleased  to  report  to  you  that  H.  R.  1757  addresses  in  large 
measure  many  of  the  concerns  that  we  discussed  during  the 
February  2,  1993  hearing.  I  thank  you  for  that.  Specifically,  your 
Bill  addresses  eight  issues  we  cited  as  critical  to  achieving  the  goals 
of  a  national  information  infrastructure.  These  issues  are:  access; 
applications  development;  collaboration;  leveraging  government 
funds;  support  for  certain  end  users;  standards  development; 
network  security  and  privacy;  and  restrictions  on  use  of  government 
subsidized  networks.  Each  are  discussed  below. 
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1.  Access 

Section  306  of  the  Bill  addresses  network  access.  Although  we 
have  some  concerns  about  this  provision's  "Connections  Program," 
which  I  will  address  later  in  this  testimony,  the  concept  of  broad 
network  access  is  crucial.  The  Bill  creates  training  programs  for 
teachers,  students,  librarians,  and  state  and  local  government 
personnel  on  the  use  of  computer  networks.  Proper  training  on 
communications  and  information  network  use  is  essential,  for  access 
without  training  is  really  no  access  at  all. 

2.  Application  Devf^lnprnpnt; 

The  thrust  of  the  Bill  is  network  application  development, 
which  will  allow  the  irifrastructure  to  be  used  for  distance  learning, 
remote  medical  diagnosis,  "tele-commuting"  and  much  more.  The  Bill 
would  provide  seed  money  for  educational,  health  care,  library,  and 
government  information  application  development  to  make  every  day 
life  easier  and  better  for  all  Americans. 

3.  Collaboration 

Collaboration  among  government,  industry,  academia  and  user 
groups  will  promote  efficiency  in  the  development  of  the 
infrastructure,  for  with  collaboration,  government  will  not 
unintentionally  duplicate  private  sector  efforts.  The  High 
Performance  Computing  and  Applications  Advisory  Committee  that 
would  be  authorized  by  the  amendments  to  Section  101(b)  would 
replace  the  High  Performance  Computing  Advisory  Committee 
currently  in  Section  101(b)  of  the  High  Performance  Computing  Act 
of  1991  ("HPC  Act  of  1991").  The  advisory  committee  was  one  of  the 
few  mechanisms,  even  if  limited,  in  the  1991  law  that  would  have 
permitted  critically  needed  public  participation  in  the  High 
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Performance  Computing  Program.  As  you  know,  however,  even  this 
limited  forum  for  public  review  was  never  established. 

Under  the  amended  Section  101(b)  of  the  HPC  Act  of  1991,  the 
advisory  committee's  role  would  be  expanded  to  include  not  only  the 
high  performance  computing  aspects  of  the  law,  but  the  networking 
and  application  development  aspects  as  well.  Once  established 
pursuant  to  the  amended  Section  101(b),  this  advisory  committee 
has  the  potential  to  provide  interested  parties,  like  NYNEX,  a  forum 
to  participate  in  the  development  of  the  various  aspects  of  the  High 
Performance  Computing  Program,  such  as  the  National  Research  and 
Education  Network  Program  and  the  Plan  for  Computing  and 
Networking  Applications.  To  improve  the  prospects  that  it  will 
achieve  these  objectives,  later  in  my  testimony  I  will  note  some 
suggestions  for  improving  the  advisory  committee  provisions. 

Section  5  of  H.  R.  1757,  which  would  amend  Section  102(b)  of 
the  HPC  Act  of  1991,  provides  for  public  and  private  cooperation  in 
the  development  and  deployment  of  experimental  test  bed  networks. 
NYNEX  is  eager  to  participate  in  this  aspect  of  the  program.  As  I 
stated  last  February,  NYNEX  is  already  involved  in  several  advanced 
networking  projects,  including  one  called  NYNET.  Using  the  public 
telephone  network,  NYNET  will  link  Cornell  University,  Syracuse 
University,  the  Museum  of  Science  and  Technology  in  Syracuse,  New 
York  Telephone,  and  Rome  labs.  Our  experience  with  this  multi- 
media, fiber-optic  gigabit  network,  and  other  advanced  networking 
projects,  will  be  beneficial  to  the  development  and  deployment  of  the 
experimental  test  bed  networks  and,  ultimately,  to  the  deployment 
of  high  speed  commercial  networks.  These  projects  demonstrate  the 
type  of  collaboration  that  would  be  furthered  by  the  Bill. 
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4.  Lgyprayhig  f;nvPmmAnr  FUTlriff 

Section  102(b)  of  the  HPC  Act  of  1991,  as  amended  by  Section  5 
of  the  Bill,  also  would  provide  groundwork  for  leveraging  Federal 
funds.  It  requires  that  experimental  test  bed  networks  be  developed 
by  purchasing  transmission  and  netv^^ork  services  from  vendors 
whenever  feasible.  As  I  have  stated,  government  need  not  spend 
money  on  building  communications  networks  that  already  exist.  It  is 
more  efficient  to  purchase  services  where  feasible  ~  not  create 
duplicative  networks.  Finally,  collaborative  cost  sharing  and 
partnerships  between  government  and  industry  on  applications 
programs  is  expressively  provided  for  in  Section  302(c)  of  the  HPC 
Act  of  1991,  as  it  would  be  amended  by  Section  3  of  the  Bill. 

5.  Support  for  rprfain  End-Users 

Another  important  role  for  government  is  to  provide  direct 
support  to  selected  end  users  who  need  network  access.  Schools, 
health  care  facilities,  and  local  governments  are  appropriate  targets 
for  support.  Section  308  of  the  HPC  Act  of  1991,  as  it  would  be 
amended  by  Section  3  of  the  Bill,  provides  assistance  for  elementary 
and  secondary  schools  to  connect  to  the  Internet.  Also,  Section 
102(a),  as  it  would  be  amended  by  Section  5  of  the  Bill,  provides  for 
support  of  researchers,  educators  and  students  to  connect  to  the 
Internet. 

While  we  encourage  government  help  in  connecting  end  users 
to  communications  networks,  we  do  not  believe  that  connections 
should  be  limited  to  the  Internet  as  it  exists  and  is  understood  today, 
as  there  are  other  available  communications  and  information 
networks.  Public  policy  should  not  identify  Internet  as  the  only 
platform  from  which  the  national  information  infrastructure  will  be 
achieved.  If  it  did,  the  future  of  the  public  network  would  be  bleak. 
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6.  Standards  Development 

Section  307  of  the  HPC  Act  of  1991,  as  it  would  be  amended  by 
Section  3  of  the  Bill,  contains  important  provisions  on  the 
development  of  simplified  interfaces  for  Internet  access,  as  well  as 
provisions  for  Internet  security  and  privacy.  Also,  it  is  important  to 
note  that  Section  204(a)(1)  of  the  HPC  Act  of  1991  requires  that  the 
National  Institute  of  Standards  and  Tecimology  promote  standards 
for  interoperability  of  high  speed  computing  systems  in  networks 
and  for  common  use  interfaces  to  the  system.  In  practice,  this  means 
working  with  voluntary  industry  standards  bodies  such  as 
Committee  Tl  of  the  .American  National  Standards  Institute  that  will 
adopt  and  promulgate  appropriate  standards.  These  standards  are 
critical  to  achieving  a  truly  seamless  high  speed,  advanced 
telecommunications  infx^astructure. 

7.  Network  Security  and  Privacy 

Under  Section  3  of  the  Bill.  Section  307(b^  of  the  HPC  Act  of 
1991  would  be  amended  to  require  that  the  Plan  ror  Computing  and 
NeD.vorking  Applications  specify  research  programs  needed  to  ensure 
the  privacy  and  security  of  information  transmitted  over  the 
Internet.  The  benefits  from  this  research  should  be  made  available 
to  all  providers  of  communication  network  services.  Privacy  and 
security  are  critical  to  many  users  of  network-based  applications. 
Users  of  the  infrastructure  must  have  confidence  that  the  security 
and  privacy  of  transmissions  will  not  be  compromised. 

8.  Restriction  on  Use  of  Government  Subsidized  Networks 

Finally,  the  Bill  has  laid  a  foundation  for  prohibiting  general 
usage  of  government-subsidized  networks.  Both  the  CEO  Policy 
Statement  and  my  February  testimony  called  for  the  establishment 
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of  "Experimental  Networks"  and  "Production  Networks."  The 
Experimental  Networks  should  consist  of:  government-supported 
test  beds  for  leading  edge  technology  and  applicadons  and  high 
performance  national  test  beds,  such  as  supercomputer 
interconnection.  These  networks  should  be  used  only  for  traffic 
relating  to  the  experimental  goals  of  the  specific  network  ajrxd  by 
researchers  who  need  to  perform  applications  that  require  the 
advanced  technological  capabilities  of  these  networks  which  cannot 
be  performed  on  commercially  available  networks.  All  other 
networks  would  be  Production  Networks,  the  building  and  operation 
of  which  should  not  be  directly  subsidized.  Any  usage  outside  of 
these  specified  parameters  listed  above  should  be  over  these 
commercially  available  Production  Networks. 

The  basic  concept  of  Experimental  Networks  is  captured  in 
Section  5  of  the  Bill,  which  would  amend  Section  102  of  the  HPC  Act 
of  1991  as  it  relates  to  the  Experimental  Test  Bed  Networks.  These 
networks  may  be  subsidized  by  the  Federal  government,  and  if  so 
subsidized,  would  be  subject  to  the  use  limitations  contained  in 
Section  102(d)  of  the  HPC  Act  of  1991  as  amended  by  the  Bill. 
Consequently,  these  test  bed  networks  are  not  to  be  used  to  provide 
ser\'ices  that  could  otherwise  be  provided  over  commercial  networks. 

AREAS  OF  CONCERN 

We  view  this  legislation  as  a  key  building  block  in  the 
estabhshment  of  a  national  policy  for  the  development  of  the 
information  infrastructure.  The  decisions  made  by  policymakers 
pursuant  to  this  legislation  will  determine:  a)  whether  or  not  the 
High  Performance  Computing  programs  are  integrated  into  a  network 
of  networks  which  becomes  the  National  Information  Infrastructiure, 
and  b)  how  smoothly  and  promptly  the  integration  occurs  between 
networks  built  on  the  foundation  of  the  public  switched  voice 
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services  and  those  networks  built  around  the  foundation  of  the  data 
services  offered  on  Internet.  Therefore,  we  have  two  areas  of 
concern  which  should  be  addressed  in  the  Bill. 

First,  we  are  concerned  about  the  absence  of  a  process  in  which 
government  agencies  are  accountable  for  decisions  relating  to  the 
development  of  High  Performance  Computing  Programs.  Second,  we 
are  concerned  about  the  role  of  government  in  building  and 
operating  networks  wliich  provide  commercial  services  and  compete 
with  private  industry. 

1.  Process 

Without  regard  to  whether  the  substantive  rules  regarding 
government  funding  and  operation  of  networks  are  further 
perfected,  the  Bill  should  be  revised  to  make  certain  that  the  rules 
that  are  put  into  place  are  follovv^ed.  Absent  a  process  or  procedure 
which  clearly  delineates  how  decisions  are  made,  how 
recommendations  from  interested  parties  are  to  be  considered,  and 
what  specific  recourse  is  available  for  parties  affected  by 
government  decisions,  there  simply  is  no  way  for  public  policy 
makers  or  interested  parties  to  make  certain  the  substantive 
requirements  established  by  Congress  and  any  other  applicable  rules 
are  followed. 

That  is  not  to  suggest  that  pei*vasive  regulation  is  appropriate. 
Voluntary  associations  of  commercial  enterprises  currently  are  quite 
successful  in  self-governing  in  circumstances  in  which  cooperation  is 
appropriate.  For  example,  the  standards  for  interoperability  have 
long  been  established  in  this  country  by  voluntaiy  standards  bodies 
which  operate  under  the  American  National  Standards  Institute  due 
process  rules. 


Page  10 


49 


Testimony  of  Tom  Tauke 


Unfortimately,  vsdth  respect  to  decisions  regarding  the  national 
information  infrastructure,  cooperative  and  volimtary  process  simply 
may  not  work.  This  is  because  furms  are  competing  for  both  private 
and  public  sector  business,  and  the  necessary  decisions  frequendy 
would  affect  the  business  that  competing  firms  can  expect  to  secure. 
Thus,  we  are  faced  with  the  problem  of  ensuring  a  meaningful 
chance  for  public  participation  in  the  process  in  order  to  assure 
public  policy  makers  that  funds  are  appropriately  spent,  while 
resisting  die  imposition  of  unnecessary  rules  and  regulations  that 
may  impede  the  delivery  of  service  to  customers. 

To  illustrate  our  concern,  consider  that  Section  102  of  the  HPC 
Act  of  1991  requires  various  government  agencies  to  support  the 
NREN  Program.  These  agencies  include  the  National  Science 
Foundation,  the  Department  of  Commerce,  the  Department  of  Defense, 
the  Department  of  Energy,  National  Aeronautics  and  Space 
Administration,  hi  some  cases  that  is  because  the  decision  may  not 
rise  to  a  rulemaking  or  other  agency  action  subject  to  the 
Administrative  Procedure  Act  (5  U.S.C.  Section  551  et  seq.)  ("APA"). 
In  other  cases,  no  coordinated  decision  making  has  been  undertaken. 
In  either  case  the  result  is  the  same.  Public  funds  are  expended  and 
public  policy  is  formed  without  adequate  public  review  and 
consultation. 

We  have  four  suggestions  that  address  this  problem.  Each  is 
addressed  below. 

a>  Strengthen  Advisory  Committee  Review 

One  procedural  device  currently  included  in  the  Bill  is  the 
advisory  committee  I  discussed  earlier*  We  believe  that  the 
committee  should  be  retained  in  the  Bill,  but  with  some 
modifications.  The  advisory  committee  should  be  specifically 
required  to  consider  whether  proposed  agency  actions  comply  with 
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the  principle  of  averting  subsidized  competition  with  private 
facilities  and  to  advise  agencies  accordingly.  We  also  believe  that  the 
committee  should  be  required  to  hold  periodic  public  meetings  to 
receive  testimony,  something  that  is  not  assured  under  the  Federal 
Advisoiy  Committee  Act  (5  U.S.Cj\pp.  2,  sec.  1,  et  seq.). 

However,  the  advisory  committee  is  not  the  government.  So, 
what  really  needs  to  be  done  is  to  ensure  that  the  government  itself, 
not  just  its  advisory  committee,  has  a  good  process  as  well  as  clear 
governing  criteria. 

b.  Use  Administrative  Procedure  Act 

One  possible  model  may  be  the  APA.  We  say  model  because 
we  understand  that  a  number  of  the  program  and  funding  decisions 
that  have  to  be  made  to  advance  the  High  Performance  Computing 
Program  may  not  be  considered  rules  or  other  agency  action  subject 
to  APA  requirements  for  notice,  comment,  and  judicial  review.  What 
we  need  are  provisions  which  do  not  become  obstacles  to  the  High 
Performance  Computing  Program  but  do  ensure  that  key  decisions, 
with  long-term  consequences  for  the  public,  are  noticed  and  subject 
to  public  debate  before  they  are  made.  This  could  be  done  by 
coming  up  with  a  description  of  the  kind  of  action  which  should  be 
subject  to  notice,  comment  and  judicial  review  and  then  writing  that 
requirement  into  tlie  Bill.  Clear  criteria  in  the  Bill  would  provide 
direction  and  diminish  the  possibility  of  future  disagreements. 

c.  Use  Reports  to  Congress 

Section  3  of  the  Bill,  as  it  would  amend  Section  302(a)  of  the 
HPC  Act  of  1991,  requires  reports  to  Congress.  The  Bill  should 
require  that  these  reports  contain  explanations  about  the  steps  that 
have  been  taken  to  ensure  1)  that  actions  taken  under  the  Act  are 
moving  the  nation  toward  the  goal  of  an  integrated  network  of 
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networks  referred  to  as  the  National  Information  Infrastructure,  and 
2)  that  Federal  tax  funds  have  not  inappropriately  supported  the 
building  of  networks  that  compete  with  privately  funded 
communication  facilities.  Two  positive  benefits  would  result.  First, 
the  agencies  would  undoubtedly  give  greater  focus  to  these 
objectives  in  administering  the  program.  Second,  Congress  would  be 
particularly  alerted  to  developments  bearing  on  these  matters. 

d.  Require  Progress  Review  bv  Congress 

In  addition  to  the  periodic  reports  to  Congress  required  by 
Section  3  of  the  Bill,  the  Bill  could  require  progress  reviews  by  this 
Committee  and  make  subsequent  funding  contingent  on  a  finding 
that  actions  taken  under  the  HPC  Program  were  consistent  with  the 
intent  of  the  legislation.  We  would  support  similar  legislation  here, 
particularly  if  other  procedural  safeguards  are  not  created.  ^ 

2.  GnvPmmpnt  Ro1<^  It)  Building  and  Operating  Networks 

The  Bill  should  clearly  provide  that  the  goverment  should  not 
build  or  operate  networks  which  provide  commerical  services  and 
thereby  compete  with  private  industry.  This  could  be  accomplished 
by  ensuring  that  all  Federal  funds  expended  for  the  building  and 
operation  of  networks  under  the  HPC  Act  of  1991  as  originally 
enacted  and  as  amended  by  the  Bill  are  subject  to  the  restrictions 
contained  in  Section  5  of  the  Bill.  As  currentiy  drafted.  Section  5  of 


*Such  an  approach  has  precedent.  For  example,  Congress  directed  the 
Secretary  of  Transportation  in  Section  1006  of  the  Intermodal  Surface 
Transportation  Efficiency  Act  of  1991.  Pub.L  102-240.  to  propose  highways  for 
inclusion  in  a  new  National  Highway  System  ("NHS").  Congress  further 
provided  that  the  Secretary  of  Transportation  should  submit  the  proposed  NHS 
map  to  Congress  for  approval  by  legislation,  and  that,  unless  authorizing 
legislation  was  passed  by  a  certain  date,  certain  funds  could  not  be  spent.  23 
U.S.C  103(b)(3)(B). 
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the  Bill  would  affect  only  the  National  Research  and  Education 
Network  Program  as  described  in  Section  102  of  the  HPC  Act  of  1991 
as  it  would  be  amended  by  the  Bill. 

This  problem  arises  most  directly  in  Section  306  of  the  Bill. 
Under  Section  306(a)(1),  NSF  is  to  foster  the  creation  of  local 
networks.  While  NYNEX  supports  the  development  of  local  networks, 
we  do  not  believe  that  taxpayer  money  should  be  used  by  local  or 
state  governments  to  build  their  own  private  networks  which  could 
then  also  compete  with  private  sector  networks  for  conmiercial 
traffic.  Instead,  government  should  foster  the  creation  of  local 
networks  by  encouraging  communities  to  work  with  commercial 
network  providers  to  provide  the  required  services  directly  to 
Federal,  state  and  local  governments. 

The  legislation  should  therefore  make  clear  that  Section  306 
does  not  give  NSF  authorization  to  compete  with  the  private  sector 
by  subsidizing  network  building  and  operation.  The  same  issue 
arises  in  other  areas  of  the  HPC  Act  of  1991,  such  as  Sections 
201(a)(4)  and  203(a)(4),  and  may  arise  elsewhere  in  the  HPC  Act  of 
1991  and  in  the  Bill.  Applying  restrictions  similar  to  those  contained 
in  Section  5  of  the  Bill  to  the  entire  HPC  Act  of  1991,  as  amended,  is 
one  way  to  resolve  this  concern.  Other  ways  certainly  are  possible. 
In  any  event,  based  on  some  of  the  provisions  included  in  the  Bill, 
including  Section  5,  we  are  hopeful  that  the  Committee  agrees  with 
this  concept,  and  we  plan  to  work  with  staff  to  develop  appropriate 
safeguarding  language  for  inclusion  in  the  Bill. 


CONCLUSION 

Mr.  Chairman,  your  bill  will  help  America  prepaie  for  the 
information  age.  It  will  foster  the  application  development  needed 
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to  help  promote  infrastructure  modernization.  The  Bill  takes  great 
strides  in  addressing  NYNEX's  concerns  and  those  expressed  in  the 
CEO  Policy  Statement,  and  we  thank  you  for  that.  Adopdon  of  the 
reconmtendations  contained  in  this  testimony  would,  we  believe, 
further  improve  the  Bill. 

I  appreciate  this  opportunity  to  once  again  address  this 
Subcommittee,  and  I  look  forward  to  working  with  you  as  this 
legislation  moves  forward. 
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POLICY  STATEMENT 


The  telecommunications  industry,  as  represented 
by  the  largest  public  carriers  who  provide  tele- 
communications services  to  the  majority  of 
Americans,  strongly  supports  the  initiatives 
outlined  in  the  Clinton  Administration's 
Technology  Initiative  paper  of  February  22, 
1993,  We  have  developed  a  set  of  principles 
which  are  consistent  with  the  Administration's 
vision  and  which  articulate  the  role  of 
government  and  industry  in  fostering  information 
networks.  We  suggest  that  the  Administration 
and  Congress  adopt  these  principles  as  a 
framework  for  cooperation  among  federal,  state 
and  local  governments,  key  user  communities, 
academia,  and  the  private  sector. 

We  look  forward  to  the  challenge  of  evolving 
information  networks  to  meet  urgent  societal 
needs,  spurring  economic  growth,  and 
strengthening  America's  competitive  position  in 
the  global  economy. 
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2  The  High  Performance  Computing  and  Commimications  (HPCC)  vision  should  be 
expanded  to  foster  the  emei;gence  of  services  and  applications  that  will  serve  the  urgent 
societal  needs  of  a  broad  range  of  users  and  industries,  sudi  as  K-16  education,  health 
care  delivery  and  cost  containment,  manufacturing  productivity  and  job  creation,  and 
the  general  public  through  telecommuting  and  access  to  libraries  and  other  databases. 
This  imperative  is  shared  with  the  recommendations  of  the  Computer  Systems  Policy 
Project  (CSPP). 

2  This  expanded  vision  can  be  most  effectively  served  by  a  target  structure  comprised  of 
separate  Experimental  and  Production  Networigs.  Experimental  Networks  should 
consist  of  government  supported  testbeds  (for  example,  the  Gigabii  testbeds)  and  hi^ 
performance  national  testbeds  (for  example,  interconnecting  major  supera)inputer 
research  sites)  for  leading  edge  nctworidng  technology  and  applications  reqtziringsuch 
technology.  Experimental  Networks  supported  by  the  government  should  be  used 
only: 

a)  To  carry  traffic  directly  related  to  the  experimental  goals  of  these  netM^rks,  and, 

b)  By  those  researchers  who  need  to  perform  applications  that  require  the  advanced 
technological  capabilities  of  these  networks,  and  which  cannot  be  performed  on 
Production  Networks. 

These  Experimental  Networks  will  be  developed  by  partnerships  among  government, 
academia,  private  industry  and  target  user  communities.  These  partnerships,  which 
can  build  upon  the  long  and  successful  collaboration  between  industry,  academia  and 
government,  can  leverage  the  government's  limited  resources  to  maximize  social 
return. 

Production  Networks  should  consist  of  present  and  futtire  commercially  available 
communications  networks.  Production  Networks  would: 

a)  Be  built,  managed  and  c  perated  by  multiple  providers  from  the  private  sector; 

b)  Provide  a  vehicle  for  technology  transfer  from  their  experimental  cotmterparts; 


d)  Serve  all  users,  including  the  Research  and  Education  Community,  for  those 
applications  that  can  be  supported  by  commercially  available  network  services. 

The  government,  private  sector  and  key  user  communities  should  jointiy  implement 
transition  step>s  to  achieve  this  target  structure. 


and 


c)  Offer  commercial  networking  capabilities  to  the  business  and  residential  population; 
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The  govenuoient  should  encotirage  maximum  intercoimectivity  and  interoperability 
among  Production  Networks  as  an  important  goal  of  public  policy. 

The  following  four  activities  should  be  supported  by  tiie  government  and  given  the 
highest  priority  for  achieving  broad  societal  benefits: 

a)  Research  into  applications  and  services  that  will  provide  for  the  urgent  needs  of  the 
broad  range  of  users  in  K-16  education,  healti\  care  and  industries  critical  for  U.S. 
competitiveness. 

b)  Research  into  user-friendly  access  and  use  of  the  networks  to  promote  broad 
utilization  by  all  members  of  society. 

c)  Direct  subsidies  to  the  Research  and  Education  communities  to  support  their  access 
to  and  use  of  Production  Networks. 

d)  Technical  development  of  the  Experimental  Networks,  including  continued  support 
of  the  Research  and  Education  community's  contributions  in  developing  these  net- 
works 

Full  consideration  should  be  given  to  the  present  and  future  developments  of  the 
computer,  telecommunications,  information  and  related  industries  when  planning, 
designing,  and  implementing  the  technology  and  standards  for  the  Experimental 
Networks.  Giving  full  consideration  to  the  developments  in  all  these  industries  wiU 
help  ensure  the  maximum  transfer  of  the  best  and  most  effective  technology  from  the 
Experimental  to  the  Production  Networks. 

Decision  making  processes  relative  to  government  programs  and  associated  fimding 
should  be  open  to  the  target  user  community,  including  K-16  educational  institutions, 
iibrariei>,  the  health  care  industry,  and  industries  critical  to  U.S.  competitiveness.  The 
decision-making  process  should  also  include  representation  from  the  computer,  tele- 
communications, information  and  related  industries. 

Tlie  government  and  industry  should  strive  for  a  framework  that  promotes  fair  and 
open  competition,  encourages  innovation,  and  allows  for  effective  participation  among 
all  participants  and  industries.  This  would  allow  all  participants  in  the  Production 
Networks  to  contribute  effectively  towards  the  evolution  of  tfie  ixational  information 
infrastructure  to  satisfy  future  needs. 
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Key  Benefits 

The  set  of  principles  embodied  in  this  public  policy  sutement 
provide  a  framework  for  continued  development,  growth  and 
improvement  of  information  networking  capabilities  in  an  ongoing 
economically  sustainable  way.    Additional  benefitt  include: 

Increased  private  sector  investment  in  and  continued  development  of  a 
national  information  infrastructure  will  result  from  the  government 
serving  as  a  catalyst  Partnerships  among  the  government,  acadenua, 
industry  and  key  user  oooununities  wfll  focus  on  development  of 
experimental  technologies  and  leveraging  limited  government  funds. 
The  transfer  of  technology  firom  Expertmental  to  Production  Networks 
will  provide  new  capabilities  to  users,  meet  their  expanding  needs  and 
increase  industry's  investmeni  in  the  infrastructure. 

■■■1  Alternative  visions  of  the  national  information  infrastructure  can  be 
integrated  into  a  common  vision  of  an  infrastructure  which  provides 
interactive  multi-media  and  other  advanced  networking  capabilities  to 
ail  Americans. 


■■ilndustr/s  incentive  to  invest  in  infrastructure  will  remain  strong 
because  there  will  be  no  government  subsidies  to  Production  Networks, 
and  no  commercial  services  will  be  provided  on  Experimental  Networks. 

Selected  end-user  commimities  will  be  provided  support  for  access  to 
and  use  of  networks  and  information  through  government  funding. 
Supporting  end  user  communities  represents  a  shift  of  emphasis  from 
the  government's  direct  support  of  networks.  These  funds,  predomi- 

;  nantiy  grants,  would  be  carehilly  targeted  by  the  government  to  meet 

urgent  societal  needs  by  those  end-user  communities  which  otherwise 
could  not  afford  to  take  advantage  of  the  benefits  that  the  infrastructure 

I  can  provide. 

I  Ever  increasing  reliability  and  substantially  improved  operating  stan- 

i  dards  will  become  available  in  commercial  networks  such  that  they  can 

be  matched  to  the  critical  requirements  of  end  users. 

■■11  Alternative  network  suppliers  will  be  able  to  intercormeei  caamlessly 
with  each  other  resulting  in  a  wide  array  of  competitive  choices  that  will 
spur  innovation  and  result  in  competitive  prices  to  end  users. 
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Mr.  Boucher.  Thank  you  very  much,  Mr.  Tauke.  Well  have 
some  questions  of  you,  but  pending  that,  well  recognize  our  other 
witnesses  for  their  comments  as  well. 

Mr.  Ewald? 

Mr.  Ewald.  Thank  you,  Mr.  Chairman  and  Mr.  Boehlert.  Fm  Bob 
Ewald,  and  I  run  Cray's  Supercomputer  business.  Fm  General 
Manager  of  Supercomputing  Operations  and  also  an  Executive  Vice 
President  of  the  corporation.  However,  today  I  am  here  represent- 
ing the  Computer  Systems  Policy  Project,  or  the  CSPP,  and  that  is 
a  group  of  13  Chief  Executives  of  the  Nation's  computer  systems 
industry.  And  that  group  works  together  to  Make  public  policy 
statements  or  create  public  poUQr  statements  on  issues  of  trade 
and  technology  and  other  issues  facing  the  Nation.  And,  in  fact,  I 
think  you  have  received  a  report  previously,  the  CSPP  perspectives 
on  the  National  Information  Infrastructure,  CSPFs  vision  and  rec- 
ommendations for  action. 

So  thank  you  again  for  the  opportunity  to  appear  before  the  Sub- 
committee, and  we  are — CSPP — is  pleased  to  support  H.R.  1757, 
and  I  have  submitted  written  testimony,  and?  thankfully,  I  won't 
read  it  today,  but  would  just  hit  some  of  the  key  points  that  we 
have.  And  really  there  are  four  key  points  that  we  wanted  to  make 
in  the  testimony  today. 

First,  support  for  H.R.  1757;  second,  the  importance  of  applica- 
tions; thirdly,  focus,  the  focus  on  results  that's  indicated  in  the  bill; 
and  then,  fourth,  desire  to  strengthen  management  of  the  whole 
HPCC  and  Nil  effort  that  we  have  heard  about  before. 

First,  H.R.  1757  is  excellent,  in  our  view,  in  moving  ahead  to  ac- 
celerate the  deployment  of  Nil,  integrate  the  high  performance 
computing  and  communications  initiative  with  NIL  So  we  support 
it  very  strongly.  We  are  ready  to  help  as  we  can  in  terms  of  being 
on  advisory  committees  or  providing  advice  of  one  kind  or  another, 
and  then  actually  moving  into  the  implementation.  So,  again,  the 
computer  systems  industry  thinks  it's  an  excellent  bill,  and  we 
stand  ready  to  help  and  support  it. 

Secondly,  we  like  the  focus  on  applications.  And,  as  we  have 
heard  earlier  this  morning — and  I'll  give  a  little  example — we  think 
that  really  is  the  key  to  implementing  and  making  the  Nil  and  the 
HPCC  useful.  Without  the  applications,  we  really  won't  have  any- 
thing other  than  a  network,  which  is  not  particularly  useful  to  real 
people,  to  industry,  to  the  government,  and  to  the  private  sector  as 
well.  So  we  really  support  the  focus  on  applications,  and  we  are 
also  pleased  to  see  that  some  of  the  CSPP  recommendations  of  the 
past  were  included  in  the  bill  concerning  the  focus  on  applications. 

Thirdly,  focus  on  results,  the  real  key  again  will  be  to  get  appli- 
cations and  then  to  be  able  to  deliver  the  results  of  those  applica- 
tions to  people  who  can  make  use  of  them,  whether  they  be  private 
citizens,  industry,  or  government.  Though  there  are  parts  of  the  bill 
which  are  research  efforts,  the  real  key  here,  again,  is  delivering 
real  results  to  the  end  customers.  And  so  in  that  light,  we  support 
strongly  the  use  of  computational  tools  that  exist,  of  networks  that 
exist,  of  workstations  that  exist,  and  trying  to  take  advantage  of 
the  software  that  exists  to,  again,  get  moving  quickly  to  be  able  to 
deliver  results  as  quickly  as  we  can. 
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Fourth,  improved  management,  we  believe  that  the  HPCC  and 
the  National  Information  Infrastructure  will  need  strong  manage- 
ment. We  believe  that  the  coordination  role  that  has  been  outlined 
in  the  past  is  a  good  way  to  get  started  perhaps,  but  really  beUeve 
in  strengthening  the  management.  And,  again,  we're  pleased  to  see 
the  steps  that  you  have  proposed  in  thelegislatioa  to  accomplish 
that. 

We  further  recommend  that  we  establish  five-year  goals  for  the 
program,  that  we  set  annual  objectives,  that  we  seek  private  sector 
mput,  as  you  have  suggested,  and  that  we  really  review  the  pro- 

fram  on  an  ongoing  basis  and  measure  it  for  the  resiUts  that  we 
ave  talked  about;  and,  again,  have  seen  good  steps  in  the  legisla- 
tion which  call  for  the  strengthening  of  the  management  of  the  ac- 
tivity. 

Let  me  give  you  an  example  of  something  that's  been  in  the  press 
iust  in  the  last  two  or  three  weeks,  as  an  example  of  what  we  be- 
lieve high  performance  computing  and  the  National  Information  In- 
frastructure, and  the  ability  to  deliver  that  computing  to  people, 
can  do  for  us.  And  this  is  a  problem  of  national  importance,  and 
this  example  deals  with  health  care. 

And  we  read  last  week,  I  think  it  was,  that  the  Center  for  Dis- 
ease Control  and  Prevention  identified  there  are  roughly  4  million 
births  in  the  U.S.  in  a  year,  and  of  those,  about  1  million  are  Cae- 
sarian sections.  I  think  that  the  U.S.  numbers  are  about  the  second 
highest  of  the  countries  surveyed  in  terms  of  the  number  of  Caesar- 
ian births,  and  the  Center  for  Disease  Control  estimated  that  if  we 
could  reduce  the  number  of  Caesarian  births  from  about  25  percent 
today  down  to  15  percent  in  the  future,  we  could  save  about  a  bil- 
Hon  dollars  a  year  in  health  care  costs  alone,  both  hospital  as  well 
as  physician  costs,  so  about  a  billion  dollars  a  year.  So  if  we  were 
able  to  combine  that  desire  and  that  policy  direction  that  we  will 
have  in  front  of  us  as  a  nation  with  software  and  hardware  capabil- 
ity, to  be  able  to  better  model  the  childbirth  process,  we  could 
imagine  that  we  could  take  some  steps  fairly  quickly  to  move  in 
that  direction. 

And,  coincidentally,  in  Germany  within  the  last  month  it  has 
been  reported  that  using  one  of  our  Cray  systems  and  using  high- 
powered  graphical  workstations  and  a  network,  that  a  team  of  re- 
searchers and  j^hysicians  in  Germany  have  been  able  to  create  a 
model  of  the  birthing  process,  the  human  birthing  process.  And 
they  do  that  by  taking  digital  x-rays  and  combining  those  with  the 
results  of  ultrasound  readings  that  have  been  taken  in  the  doctor's 
office,  in  the  hospital,  and  to  create  really  a  digital  image  of  both 
the  mother  and  the  child,  and  then  they  are  able,  using  again  the 
simulation  tools  with  the  high  performance  computers  and  the 
workstations  and  the  networks,  they're  able  to  actually  simulate 
the  birthing  process,  the  child  moving  through  the  birth  canal  and 
figure  out  the  effects  on  both  the  chfld,  as  well  as  on  the  mother, 
and  well  in  advance  of  the  actual  birth  date  are  able  to  predict  the 
efiTects  and  avoid  complications. 

So  better  predictive  measure  in  terms  of  \mderstanding  how  and 
when  a  more  expensive  Caesarian  section  might  be  needed  and 
when  it  might  not  be  needed.  So,  again,  an  example  here  of  com- 
bining an  application  and  creating  a  simulation  iising  the 
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supercomputers,  network^  hi^h  performance  workstation,  to  be  able 
then  to  provide  information  like  this  to  a  doctor  or  a  team  of  doc- 
tors before  they  actually  need  it,  so  that  they  can  make  better  deci- 
sions, thus  saving  money,  and,  most  importantlv,  though,  giving 
better  treatment  to  both  the  mother  and  the  diild  as  the  cmld  is 
being  bom. 

So  what  we  see  are  that  the  combination  of  high  performance 
computing,  the  National  Information  Infrastructure,  with  the  com- 
bination of  those,  we  can  create  super-CAT  scan  systems,  which 
this  might  be  an  example,  all  over  the  country.  We  can  also  use  the 
same  tools  to  create  kmd  of  a  time  machine  so  that  we  can  go  50 
years  or  100  years  into  the  future  and  see  the  impacts  on  the  envi- 
ronment, whafs  happening  with  the  ozone  layer,  what  about  car- 
bon diosdde  heating  of  the  atmosphere,  and  all  the  rest.  We  can 
also  use  these  tools  as  a  microscope  to  study  the  efTects  of  viruses. 
We  can  create  new  drugs  with  these  tools,  and  we  can  create  artifi- 
cial hearte,  and  on  and  on  and  or  and  on.  So  we  believe  that  these 
tools,  high  performance  computing  and  Nil  combined,  really  create 
a  terrific  sunulation  tool  that  we  can  use  to  address  problems  of 
importance  to  the  Nation. 

So,  in  summary,  CSPP  and  the  computer  systems  industry 
strongly  support  H.R.  1757.  We  believe,  again,  the  keys  are  appli- 
cations, focusing  on  results,  and  strengthening  the  management  of 
the  activities.  So  on  behalf  of  CSPP,  we  are  pleased  again  to  be 
able  tc  support  the  legislation.  We're  looking  forward  to  working 
with  you,  Mr.  Chairman  and  Mr.  Boehlert,  in  workins^  on  the  legis- 
lation and  supporting  it  and  the  further  evolution  of  the  Nil,  and 
to  be  able  to  create — put  these  tools  together  to  deliver  on  the 
promise  for  improving  the  quality  of  life  and  enhancing  our  global 
competitiveness. 

So  thank  you  very  much. 

[The  prepared  statement  of  Mr.  Ewald  follows:] 
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STATEMENT  OF 

Rob«rt  EwM 
Ex«cut»v«  Vlo«  Pfwktont 
and 

Qiwl  Manaflf ,  Supfcomptrtf  Oparrtlona 
Cray  Rmmtc}},  inc. 

On  Bahair  of  tlia  Computar  Syttam  Policy  Prpl^ct 

HEARING  ON  THE  HIQH  PERFORMANCE  COMPUTING  AND  HIGH  SPEED 
NETWORKING  APPUCATIOHS  ACT  OF  1903 

Before  the  Subcxxnmittae  on  Sctance 
of  the  House  Committee  on  Scienoe,  Space  and  Technology 
April  27. 1993 


Mr.  Cheinnan  and  Members  of  the  Suboommittee,  my  nai^  I 
am  Executive  Vice  President  of  Cray  Research,  Inc.  and  General  Manager, 
Supercomputer  Operations.  Today  t  am  here  representing  the  Computer  Systen^s 
Policy  Proiect  (CSPP).  CSPP*s  members  include  the  chief  executives  of  App«e,  AT&T, 
Compaq,  Control  Data  Systems,  Cray  Research,  Data  General,  Digital  Equipment, 
Hewlett-Packard^  IBM,  Siioon  QraphicSi  Sun  Microsystems,  Tandem,  and  Unisys.  The 
CSPP  CEOe  wof^  together  to  develop  and  advocate  pubfic  poicy  positi^ 
and  technology  Iss^ies  that  effect  their  industry,  al  high  technology  industries,  and  the 
nation. 

Thank  you  for  the  opportunfty  to  appear  in  support  of  your  bi.  H.R.  1757,  the 
High  Perfoiliwnoe  Computing  and  High  Speed  Hatwoddng  AppVcatfons  Act  of  1983. 
CSPP  commends  you  for  your  leadership  in  developing  this  legislation  to  advoKe  the 
U.S.  high  performance  computing  and  communications  infrastructure. 

Today,  t  want  to  focus  on  four  areas:  1)  how  H.R.  1757  vwli  accelefate  the 
depfoyment  of  the  National  infonnabon  Infrastructure;  2)  CSPP's  visfon  for  the  Nil;  3) 
the  importance  of  a  private  sector-govemment  partnership  to  defiver  the  Nil;  and  4) 
applicabons  where  ttie  Nil  wi  be  especiaNy  t)enetictal. 

1.      H.R.  17S7  Wi  AooalttTitit  DfffllftymBnt  of  the  Infrastructure 

CSPP  Strongly  supports  H.R.  1757  because  it  win  speed  the  devek)pment  and 
enhancement  of  the  intormatfon  infrastructure  t>y  advancing  research  and  stimulating 
the  devefopmertt  of  appTscotions  for  networking,  {software  and  computing  technofogies. 
in  partkxiar,  we  support  the  auttxirization  of  funds  for  demor^stration  projects  that 
focus  on  health  care,  educatton,  aoceasing  government  infonnatfon,  and  digital 
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iibraiies.  We  recognise  that  manufacturing  Is  covered  in  separate  legislation,  but 
would  like  to  emphasize  the  importance  of  Information  technologies  to  manufacturing, 
as  described  later  in  tl^is  statement 

Demor^stralion  projects,  such  as  those  auttvxized  by  H.R.  1757,  are  essential 
for  several  reasor^: 


to  demonstrate  the  application  of  Nil  technologies  in  new  areas  and  the 
benefits  they  wQI  make  possible,  such  as  the  cost  savings  that  may  be 
fichleved  in  the  management  of  health  care  data; 

to  accelerate  the  devek)pment  of  standards; 

to  address  tt>6  probleois  of  devetoplng  and  managing  a  large-scaie 
ut>iquitous  system      many  diverse  users;  and 

to  bring  together  researchers  from  industry,  government,  academia,  and 
the  user  communities  In  the  development  oif  solutior^  to  diffkxjtt 
technology  challenges 


V^e  especially  appreciate  the  inclusion  in  H.R.  1757  of  several  provisions  in 
respor)so  to  previous  suggestions  fc>y  CSPP,  such  as: 


including  funds  for  research  required  to  support  networked  applications, 
Including  network  s^rity  and  privacy  and  ease  of  network  use  through 
advanced  human/computer  interfaces; 

requiring  the  estabiishaiont  of  goals  and  priorities  for  tiie  Appt>C3tk)ns 
program  and  regular  reports  on  progress  in  implementing  the  computing 
and  networking  applk:atk>ns  plan;  and 

encouraging  partnerships  among  participating  fe^t^jrai  departments  and 
agencies  and  with  the  private  sector. 


America's  standard  of  living  is  thB  worid's  best,  and  v/e  have  much  to  be  proud 
of  in  our  achievements  as  a  country.  However,  we  cannot  be  complacerrt  The 
United  States  is  currently  thn  worid  leader  in  cornputing  and  communications 
technologies,  arxl  an  enhanced  natkxial  information  infrastructure  wHI  put  our 
information  techrx)logy  advantage  to  work  for  alt  Americans.  Mr.  Chairman,  your  btU, 
by  expanding  the  High  Performance  Computing  Act  of  19S1  to  include  Important 
application  ercias,  will  prov)de  a  solkl  foundatkxi  for  the  infbrmatk>n  infrastructure  of  the 
Mure.  We  at  CSPP  kx>k  forward  to  working  with  you  to  nuike  tt)e  Informatkxi  Age  a 
reality. 
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2.      CSPP*s  Nil  Vtsky) 

CSPP  appreciates  the  effort  and  attention  the  Adnr»inistration  and  the  Congress 
have  devoted  to  the  vision  we  articulated  in  our  January  1993  report,  Perspectives  on 
the  National  Infofrnatton  Infrastrjcture:  CSPP's  Vision  and  RecomnwnAttinr^  f^r 
Action.  In  CSPP's  vision,  an  enhanced  Nil  will  aHow  people  ~  young  and  ofd,  in  mral 
areas  and  in  citias  ~  to  access  infomation  end  communicate  with  ofie  another  easily 
and  securely,  in  any  medium  or  combination  of  media  -  voice,  data,  image,  video,  or 
multimedia  -  any  time,  anywhere,  in  a  cost-effective  manner. 

The  National  Information  Infrastructure  is  far  more  tlwi  an  electronic 
superhighway.  In  CSPP's  vision,  the  Nil  integrates  four  essential  arKi  equally 
important  elements: 

1)  intercoiinected  and  interoperable,  commerdaUy  provided 
communications  networ)<s  that  carry  voice,  data,  video,  txoadcast, 
and  ceHuIar  traffk:; 

2)  computers  and  information  appliances,  inouding  mobile  devices, 
ranging  from  telephones  and  fax  machines  to  servers,  high 
pertOiTnence  coirjputers,  and  supercomputers; 

3)  information  resources,  such  as  databases,  applications,  electronic 
libraries,  printed  materials,  videos,  and  software  agents;  and 

4)  the  people  who  txiitd,  operate,  and  use  all  of  the  above  to  create 
a  wfxjie  new  way  of  learning,  working,  arxl  interacting  with  others. 

This  vision  is  attainable.  In  fact,  major  components  and  elements  of  the 
information  infrastructure  of  the  21st  Century  are  in  place,  or  wilt  be  in  the  near  term. 
Tiie  competitive  market  has  been  successful  in  delivering  a  great  range  of  products 
and  services  for  consumers  to  use  and  should  continue  to  t)e  the  primary  driver  of 
new  techrK)k^ies  for  the  Nil. 

But  challenges  are  growing.  Technology  is  9*«>lving  at  an  ever  increasing  pace. 
Some  critical  technologies,  with  long  research  cycles,  are  just  too  expensive  for  a 
single  company  to  invest  in.  H.R.  1757  will  address  this  problem  by  helping  to  bridge 
the  gap  through  investments  in  research  and  technology  demonstration  projects. 


3,      Goveroment  and  Industry  as  Partners 

While  the  private  sector  will  buikj  the  Nil,  including  the  networks,  computers, 
services,  and  applications,  ttie  govemment  has  a  critk^al  role  to  play.  In  CSPP's  view, 
that  role  indudes: 

■       leading  the  development,  in  partnership  vrtth  industry,  academla,  users, 
and  other  stakehokiers,  of  a  natk^  viston  of  the  enhanced  Nil; 
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investing  In  research  on  precompatit^ 
projects  and  supportinQ  technology  transfer; 

making  appropriate  government  information  easily  accessibta  to  the 
pubSc  via  electronic  networks; 

imptementing  &  poiitical  and  regulatory  environment  that  encourages  the 
development  of  new  technologies  and  enables  competitive  markets; 

supporting  and  adopting  industry-developed  interoperability  standards; 


a      coordinating  public  and  private  action  to  address  complex  policy  issues, 
such  as  access  to  the  Nil,  privacy,  security,  carrier  liability,  inteliectuai 
property,  and  affbrdabOity. 

Mr.  Chairman,  H.R.  1757  is  an  important  step  in  addressing  the  research  and 
technotogy  challenges  of  the  Nil.  It  builds  on  the  foundation  created  by  the  High 
Perfomiance  Computing  and  Communications  Program.  The  HPCC  program  is  e 
significant  and  critica]  undertaking;  CSPP  believes  it  shoukl  remain  a  natk)nal  research 
priority.  The  goal  of  the  HPCC  Program  shouW  be,  as  rt  Is  with  the  Nil,  to  stimulate 
the  devetopment  of  the  full  range  of  promising  technjtogies,  not  just  a  sek)ct  few.  In 
both  the  undertying  HPCC  Program  and  the  new  applicattons  program,  market  forces 
should  be  permitted  to  detennlne  which  technologies  succeed,  rather  than  trying  to 
anticipate  market  trends. 


4.       Nil  Applications 

CSPP's  vision  focuses  on  the  needs  of  users  of  technology.  Technology  must 
serve  tl  >e  end  users,  by  making  their  lives  bettor,  more  ftjlfilling,  and  more  productive. 
The  Nil  does  this  by  putting  information  tedinotogy  to  work  for  all  citizens  who  want 
and  need  access  to  information,  work,  heaJtii  care,  education,  job  training,  and 
entertainment.  In  our  January,  1993  paper.  Perspectives  on  the  National  Information 
Infrastructure,  we  described  some  of  the  improvements  ti^  nation  may  t>e  able  to 
achieve  through  an  Nil  in  healtii  care,  education,  manufacturing,  and  access  to 
government  infomrwtion. 

Health  Care:  Today,  America  Is  facing  a  national  challenge  to  improve  the  delivery  of 
healthcare  while  reducing  costs.  An  Nil  will  offer  new  opportunities  to  Improve  the 
quality  of  and  access  to  heafthcare  for  Americans,  while  reducing  costs  by:  Improving 
management  of  health  care-related  information;  streamlining  the  processing  of 
insurance  claims  thnDugh  electronic  payment  and  reimbursement;  improving  access  to 
medical  data  and  patient  medical  histories  by  heaitiicand  professkxials;  enabling 
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residents  of  rural  areas  and  inner  cities  to  enjoy  the  benefits  of  the  tetest  medical 
technotogies  and  expert  opinions  without  leaving  their  home  towns;  and  providing 
nidMduate  in  their  homes  with  infonnation  on  self-care  and  healthy  lifestyie  practices  to 
bettermanage  their  own  health.  These  improvements  in  quality,  access,  and  cost  can 
be  achieved  through:  c>Dmputerized  patiem  records  available  to  authorized  medk:^ 
professionals  on-line;  medical  collaboration  and  patient  consultations  over  long 
distances  through  telemecAdne;  better  access  by  medical  professionals  and 
coi^Tiers  to  outcomes  data;  and  increased  use  of  high  perfbrniance  computino 
techniques  to  improve  surgical  results. 

H.R.  1757,  by  funding  the  development  of  applicalions  in  dinical  infbmiation 
systems,  delivery  of  health  care  infonrwrtion  to  the  public,  and  health  care  services 
delivery  systems,  will  accelerate  the  developmem  and  depto^^ 
vfB  need  to  make  the  most  effective  and  efficient  use  of  our  nation's  health  care 
resources. 


EdusatJOn:  An  enhanced  Nil  will  be  an  essential  tool  for  meeting  the  education 
challenges  of  the  future.  To  ensure  a  secure  and  prosperous  future,  Americans  must 
be  able  to  take  advantage  of  the  nation's  rich  knowledge  resources.  Theworkforce 
requirements  of  the  future  will  increasingly  require  people  to  be  able  to  learn  new  skills 
to  ad^  to  changing  Job  requirements  and  new  technologies.  We  will  increasingly 
have  to  use  knowledge  and  infomiation  to  make  deciskxis.  Advanced  computing  and 
communications  technotogies,  through  the  Nil,  can  help  provkje  indlvkJuals  with  the 
skills  they  will  need  for  lifelong  teaming  in  a  high  wage,  informatfcm-based  economy  of 
the  future.  ' 


By  extending  America's  tead  in  computing  and  communications  technotogies  to 
education  servrces  in  schools,  communities,  wori<  places,  and  homes,  we  can  bring 
information,  knowledge,  and  expertise  to  aU  Americans,  when  and  where  they  need  it 
through  a  variety  of  media  and  in  fonns  in  whk:h  they  can  use  it  Anatkxial 
information  infrastructure  will  create  an  enormous  range  of  education  and  lifelong 
learning  applicatkxis,  such  as  on-line  job  training  libraries;  multimedia  electronic 
libraries  for  students  of  all  ages;  virtual  laboratories  and  fieW  trips  to  exotte  and 
educational  tocatkxis.  without  leaving  the  classroom;  and  new  methods  for  interactive 
collaborative  learning. 

Section  306  of  H.R.  1757  v^ll  help  accelerate  the  devek>pment  and  deptoyment 
of  these  new  lifetong  learning  applications  by  demonstrating  the  educatk>nal  value  of 
using  high  perfonnance  computing  and  advanced  communteatk>ns;  developing  new 
technotogies  for  teacher  training  and  infom^  education;  end  connecting  elementary 
and  secondary  schools  to  nattonal  communicattons  networics. 

Access  to  Government  Informatjon:  An  intbrmatkxi  infrastructure  could  provide 
federal,  state,  and  tocal  governments  with  a  system  to  better  sen^e  their  citizens  white 
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reriudng  the  cost  of  providing  those?  services.  Through  a  national  information 
infrastructure,  pub  c  information  would  be  easily  avaUabte  and  accsssibie  to  all 
citizens.  People  vrtwld  have  ready  access  to  the  most  up  to  date  information  about 
their  errtitiamant  to  health,  educaiion,  housing,  and  social  security  benefits.  Citizens 
could,  for  exampte,  use  the  Infrastructure  to  register  to  vote,  renew  ttielr  drivers 
licenses,  and  pay  their  taxes. 

CSPP  is  pleased  that  H.R.  1757  aumorizes  funds  for  demonstration  projects  to 
speed  the  development  and  application  of  high  perftymance  computing  and 
networking  technologies  io  improve  puWic  acc^  to  Infcxmation  generated  by  Federal 
state  and  local  governments. 

{nte«igent  Manufacturing:  Increasingly,  to  stay  competitive,  companies  of  all  sizes 
must  be  able  to  respond  rapidly  to  customer  demands  for  hlgh-quaiity  products  at  low 
cost  This  requires  manufacturing  and  design  processes  tiiat  are  highly  efficient  and 
flexible  to  enable  the  shortest  poasible  design,  devetopment,  and  production  times. 
Companies  able  to  adapt  and  appiy  the  latest  computing,  information,  and 
communications  technologies  to  their  manufacturing  processes  will  have  an  advantage 
over  tiielr  less  innovative  competitors  in  the  future.  The  challenge,  therefore,  is  to 
develop,  deptoy  and  appiy  the  technologies  for  a  manufacturing  infrastructure  that 
incorporates  computing  and  communications  technologies  to  support  integrated 
development,  engineering,  and  manufacturing  processes,  and  to  enable  applications 
such  as  concun-ent  and  distributed  design,  engineering  and  manufacturing;  electronic 
commerce;  and  virtual  design  and  manufacturing. 


CQndusion 

A  dearly  defined  and  coherent  vision  shared  by  the  private  sector  and  public 
policy  makers  is  needed  to  guide  the  development  of  an  integrated  and  interoperable 
Nil.  This  vision  cails  for  shared  responsibility.  The  private  sector  should  develop  and 
deploy  the  infrastructure,  guided  by  the  forces  of  a  free  aid  open  market.  For  its  part, 
the  federal  government  can  accelerate  the  Nil  implementation  by  acting  as  a  catalyst 
and  a  coordinstor;  by  funding  research  and  demonstrations  of  applications,  as  H.R. 
1757  does;  and  by  providing  a  level  playing  field  for  all  promising  technologies  in 
v^iich  users  are  free  to  purdnase  the  technologies,  products,  and  applications  that 
best  meet  tiioir  needs. 

Beyond  tiie  scope  of  H.R.  1757,  additional  work  can  be  done  by  botin  tiie 
private  and  public  sectors.  TTie  federal  government  should  woric,  in  partnership  with 
the  private  sector,  to  address  the  difficult  pdtey  issues  that  could  slow  the  deptoyment 
and  use  of  the  Nil,  such  as  access  to  the  Nil;  freedom  of  expression  In  the  Nil; 
privacy,  security,  and  confidentiality  of  communications  and  data;  affordabilrty; 
protection  of  intellectual  property;  regulatory  baniers  to  the  deployment  of  new 
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technologies;  interoperability;  opportunities  for  competition  by  service  providers  and 
canier  liability. 

Most  of  the  work  for  achieving  an  enhanced  Nil  must  be  done  by  the  private 
sector.  CSPP  members  will  continue  their  investments  to  develop  and  deploy  the 
fill,  induding: 

■  deployment  of  interoperable  communications  networks; 

■  devek)pment  of  on-line  databases  and  applicatkx^; 

■  development  of  easy  to  use  computers  and  tnfomfiation  appliances;  and 

■  training  people  to  design,  develop,  and  use  the  various  elements  of  the 
infrastructure. 

We  will  also  continue  to  Invest  in  Independent  and  collaboratrve  research  and 
development  efforts  on  Nil  technotogies  and  new  products  and  services;  reach  out  to 
other  industries  and  user  groups  likely  to  benefit  from  the  applications  made  possible 
through  an  Nil;  participate  in  pilot  projects;  and  work  with  the  federal  government  to 
devek)p  specific  examples  of  accomplishabte  goals  for  an  Nil,  with  concrete 
milestones. 

Thank  you  for  this  opportunity  to  present  the  views  of  CSPP  on  H.R.  1757.  We 
look  fon^ard  to  working  closely  with  you,  Mr.  Chairman,  the  subcommittee,  and  »vith 
the  Administratk)n  and  other  members  of  the  private  sector,  to  further  the  evolutk>n  of 
the  Nil,  and  to  deliver  upon  its  promise  for  improving  quality  of  life  and  enhancing  our 
global  competitiveness  for  the  21st  Century. 
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SUMMARY  OF  STATEMENT  OF 
Robert  Ewald 
Ex«cutlv»  VIM  PrMidMt 
•nd 

Q«nml  Manager,  Suparcomputor  Operations 
Cray  RaaaarcH,  Inc. 


On  BUM  of  Urn  Computar  Systama  Policy  Projact 

HEARING  ON  THE  HIQH  PERFORMANCE  COMPUTING  AND  HIGH  SPEED 
NETWORKING  APPUCAT10NS  ACT  OF  1993 

Befora  the  Subcomfmaaa  on  Sc>afx» 
of  the  House  Committaa  on  Sdanca,  Space  and  Technology 
April  27, 1993 


H.R.  1757  wi  speed  the  devBiopnierTt  and  er>hano6rnent  of  the  Infbmiati^ 
infrastructure  by  advancing  research  and  stimul^^ 

appGcationa  of  netvvorlang,  software  and  computing  technologies.  In  particular,  the 
Computer  Systems  Poftoy  Proiect  (CSPP)  supports  the  authorization  of  funds  for 
demonstrabon  projects  that  focus  on  heelth  care,  education,  accessing  gcvemment 
information,  arxl  digital  ibrariea. 

Demonstration  prpiects  are  essential  to  demonstrate  the  appfication  of  Nil 
technologies  in  new  areas  and  ttie  benefits  they  wiN  make  possible,  such  as  the  cost 
savings  that  may  be  achieved  in  the  management  of  heafth  care  data;  to  accelerate 
the  development  of  standards;  to  address  ttie  problems  of  developing  arxJ  managing  a 
targe-scale  ubiquitous  system  witii  many  dn^erse  users;  and  to  bring  together 
researchers  from  industry,  government,  academla,  and  the  user  communities  in  the 
development  of  solutions  to  difficult  techrK)logy  challenges. 

We  especially  appreciate  the  inclusion  in  H.R.  1757  of  several  provisions  in 
response  to  previous  suggestions  by  CSPP,  such  as  irK:kjding  furKte  for  research 
required  to  support  networked  applications;  requiring  the  establishment  of  goals  and 
priorities  for  the  applications  program  and  regular  reports  on  progress  in  implementing 
the  computing  and  networking  applications  plan;  and  encouraging  partr^erships  anxxig 
participating  federal  departments  arxi  agencies  and  with  the  private  sector. 

In  CSPPs  vision,  the  Nil  integrates  four  essential  and  equally  important 


elements: 


2) 
3) 


1) 


interconnected  and  interoperable,  commerdatiy  provided 
communications  networks; 
computers  and  irrformation  appliarices; 
irrformation  resources;  and 
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4)  paopto. 

H.R.  1757  wV  acceiaila  attaining  this  vitlon  through  govamment-ixivata  sactor 
partnarahipa  to  invwt  in  rasaar ch  and  technology  danx)ngtratiQn  pfojact». 

Whto  tha  piivata  tactor  wi  buid  tha  Nil,  including  tha  natworlcs,  computers, 
sarvicaa,  and  applicationa,  tha  ladaral  govammant  has  an  important  rola  as  a  ieadar, 
catalyst,  and  poicy  coordbwtor. 

Finaly,  as  wa  work  to  anhanoa  tha  Nil,  wa  must  focus  on  tha  naads  of  usars  of 
technology.  Tachrx)logy  must  serve  the  end  users,  by  making  their  lives  better,  more 
fuNWing,  and  mora  productive.  H.a  1757  doea  this  by  aocaiarating  tha  devefopment  of 
tachnotogiea  ttiat  wfl  make  new  appicattons  poasft)la  in  haaHh  care,  educatton,  digital 
ftMariaa,  and  acceai  to  govammant  InformaKion. 
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Mr.  Boucher.  Thank  you  very  much,  Mr.  Ewald,  for  that  state- 
ment of  vision  and  for  opportunities  that  we  can  realize  from  the 
deployment  of  the  information  superhighway. 

Dr.  Barker? 

Dr.  Barker,  Thank  you  very  much,  Mr.  Chairman  and  Mr.  Boeh- 
lert.  I  am  very  pleased  and  honored  to  have  tiie  opportunity  to  talk 
to  you  today,  to  share  my  views  on  what  I  tbdnk  is  very  important 
legislation. 

My  name  is  Ben  Barker.  I  am  president  of  BBN  Communications 
and  a  Senior  Vice  President  of  its  parent.  Bolt  Beranek  and  New- 
man, Inc. 

BBN  has  been  at  the  forefront  of  high  performance  communica- 
tions and  parallel  processing  computers  since  tJieir  inception  nearly 
25  years  ago.  I  was  personally  responsible  for  the  installation  of 
the  world's  first  packet  switch  back  in  1969,  and  I  did  my  doctoral 
work  on  the  architectural  design  of  Pluribus,  which  was  the  world's 
first  commercial  symmetric  parallel  processor  product.  So  it  really 
is  a  great  honor  to  be  here  today. 

I  just  wanted  to  say  at  the  outset  I  think  that  this  bill  is  an  ex- 
cellent piece  of  work  and  I  think  that  you  both  and  the  other  au- 
thors. Members  of  the  Committee,  are  very  much  to  be  commended 
for  a  visionary  and  very  effective  piece  of  legislation  here. 

The  subject  matter  of  the  bill  is  vital  to  the  Nation's  economic 
develrpment  and  competitiveness  as  we  enter  the  new  millennium. 
As  the  basis  of  competitiveness  among  nations  shifts  from  auto- 
mated manufacturing  to  information,  the  state  of  the  Nation's  in- 
formation infrastructure  really  does  become  key  to  the  competitive- 
ness. 

I  would  like  to  focus  my  brief  remarks  this  morning,  in  fact,  on 
two  particular  areas  where  I  think  that  there  might  oe  some  im- 
provements made  to  the  bill,  based  on  our  experience  in  the  field 
to  this  point.  The  first  is  in  the  area  of  the  difficulty  of  program- 
ming of  a  number  of  the  computers  which  are  currently  being  used 
in  the  HPCC  program.  If  s  well  known  in  the  computer  industry 
that  the  development  of  software  is  generally  far  more  costly  and 
time-consuming  than  the  hardware.  Ifs,  therefore,  essential  that 
the  hardware  be  designed  to  optimize  the  efficiency  of  the  program- 
mer. Far  too  many  of  today's  parallel  processors  have  the  program- 
mers being  used  to  optimize  the  use  of  tiie  hardware. 

It  has  been  demonstrated  that  applications  can  be  developed  on 
parallel  processors  in  a  tenth  or  less  of  the  time  required  for  some 
of  the  currently  used  machines,  and  I  would  like  to  urge  that  the 
funds  umder  tlus  program  really  be  focused  on  machines  which  can 
be  demonstrated  to  require  no  more  effort  to  set  applications  run- 
ning on  them  than  the  best  that  have  been  demonstrated  to  this 
point.  In  this  regard,  I  think  that  Cray's  efforts,  for  example,  are 
exemplary. 

If  tins  is  not  done,  I'm  concerned  that  the  fimds  imder  this  bill 
and  other  federal  funds  which  are  being  focused  on  t^e  develop- 
ment of  applications  for  these  machines  really  will  not  be  effec- 
tively or  efficiently  utilized  and  we  will  not  get  the  results  from 
them  that  we're  looking  for  and  that  are  so  vit^  to  our  Nation. 

The  second  issue  Fa  like  to  address  is  one  which  has  been  dis- 
cussed some  this  morning  already,  which  is  tiie  issue  of  low-cost  or 
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free  access  to  a  broad  band  internet  for  the  research  and  edu- 
cational communities.  Going  back  to  the  early  days  of  ARPANET^ 
the  government  provided  access  to  advanced  communication  sys- 
tems, really  has  stimulated  development  of  whole  new  applications 
such  as  E-Mail  and  many,  many  others,  which  in  fact  have  formed 
the  basis  of  a  whole  new  industry  in  this  area,  which  again  has 
been  vital  to  the  development  of  our  Nation's  economy  over  the  in- 
tervening years. 

To  stimulate  the  growth  of  new  broad  band  applications,  the  gov- 
ernment, I  believe,  really  must  provide  a  similar  inexpensive  access 
to  broad  band  communications  for  the  research  and  education  envi- 
ronments. At  the  same  time,  with  the  widespread  deployment  of 
fiber  circuits  offering  video  speed  conductivity  at  the  cost  of  today's 
voice  speed,  it's  entirely  feasible  today.  But,  unfortunately,  the 
bilFs  requirement  that  the  government  lease  carrier  services,  if 
available,  and  not  offer  services  if  commercial  services  are  avail- 
able, don't  include  considerations  of  the  cost  of  those  services. 

The  carrier-based  services  are  today  based  on  tariffs  which  really 
derive  from  the  copper-based  cost  performance  structure  of  the 

East,  and  tiie  carriers  have  so  far  been  slow  in  reducing  the  tariff 
ase  to  the  intrinsic  cost  performance  that's  offered  by  the  fiber 
services  out  of  the  perfectly  justifiable  fear,  I  think,  of  eroding  the 
tariff  revenue  for  the  voice  services  which  is  their  fundamental  tar- 
iff base. 

At  the  current  tariffs,  copper-based  tariffs,  the  cost  of  broad  band 
services,  I  worry,  is  going  to  be  unaffordable,  particxiJarly  in  the  re- 
search and  education  commimities.  And  I  worry  about  that  if  the 
funds  under  these  programs,  in  fact,  have  to  pay  for  tariffs  which 
are  not  based  on  the  intrinsic  cost  performance  advantage  of  fiber, 
that,  again,  the  funds  will  not  go  as  far  as  we  hope  they  will  and 
the  results  will  not  be  as  effective  as  we  hope. 

I  think  the  existence  of  commercial  services  should  not  be  the 
only  condition  for  requiring  that  the  government  procure  them  or 
pronibiting  the  government  from  offering  similar  service,  but  rath- 
er the  economic  equivalence  of  the  price  of  those  commercial  serv- 
ices to  the  cost  of  the  government  services  should  be  prerequisite 
to  such  a  requirement  or  prohibition. 

I  think  that  the  bill's  focus  on  minimizing  federal  investment  in 
hardware  isn't  necessarily  proper.  I  think  that  the  proper  goal 
should  be  to  minimize  the  federal  cost  overall.  If  a  modest  invest- 
ment in  hardware  has  the  potential  of  reducing  the  overall  cost  of 
providing  the  services  or  of  the  program,  then  I  think  that  invest- 
ment in  hardware  should  be  made. 

I  guess  in  this  regard  I  think  that,  in  response  to  your  question 
to  Dr.  Gibbons  earlier,  I  think  the  timeliness  of  instituting  this 
kind  of  an  infrastructure  is  absolutely  critical.  I  think  that  «Japan, 
in  particular,  is  moving  forward  veiy  aggressively  to  wire  essen- 
tially fiber-based,  ATM-based  services  throughout  Japan.  The 
Tokyo  Electric  Power  Company,  for  example,  has  been  very  aggres- 
sive in  stringing  fiber  through  their  rights  of  way.  Obviously,  they 
have  ri^ts  of  way  into  essentially  all  the  office  buildings  in  the 
greater  Tokyo  area. 

I  think  that  other  nations  will  be  pursuing,  offering  very  inex- 
pensive fiber  spt^ed,  ATM-type  services  very  aggressively,  and  I 
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worry  that  if  this  Nation  does  not  proooed  on  a  very  timely  basis 
that  we  will  be  left  behind  on  a  competitive  basis. 

Just  in  conclusion^  Fd  like  to  reiterate  my  support  for  the  bill 
and  thank  you  and  the  other  Members  both  for  your  work  on  what 
I  really  do  believe  is  a  vital  issue  and  for  the  chance  of  allowing 
me  to  participate.  And  I  hope  I  can  be  of  some  help  to  you  in  the 
future  as  your  work  proceeds. 

[The  prepared  statement  of  Dr.  Barker  follows:] 
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Mr.  Chaimian  and  members  of  this  distinguished  Subcommittee,  my  name  is  Ben  Barker. 
I  am  the  President  of  BBN  Communications,  and  a  Senior  Vice  Pttsidcnt  of  its  parent.  Bolt 
Bcranek  and  Newman  Inc..  hcadquaitcicd  in  Cambridge.  Massachusetts.  I  have  worked  in 
the  fields  of  high  pcrfonnancc  digital  communications  and  pandlcl  processing  since  their 
inception.  As  a  member  of  the  ARPANet  design  team.  I  was  responsible  (oc  installing  the 
worid's  first  packet  switch.  My  doctoral  woric  was  on  the  architecture  of  Pluribus.  the 
world's  first  symmetric  parallel  processor.  It  is  a  great  honor  to  be  invited  here  today  to 
share  with  you  my  views  on  the  High  Pcrfonnancc  Computing  and  Hich  Soccd 
Networking  Act  of  1993.  ^ 

The  subject  matter  of  this  bill  is  central  to  the  economic  development  and  competitiveness 
of  our  Nation  as  we  enter  the  new  millennium.  The  bill  is  well-stnicturcd  to  also  ensure 
corresponding  improvements  in  the  education,  health  and  well-being  of  die  Nation's 
citizenry.  The  authors  of  the  bill  are  to  be  commended.  I  strongly  support  the  bill. 

The  pace  of  change  in  these  areas,  dizzying  as  it  seems  today,  is  only  accelerating.  These 
technologies  will  have  a  remarkably  profound  impact  on  every  aspect  of  our  lives. 
Increasingly,  manufacturing  has  become  automated  and  commoditizcd  There  are  now 
automated  U.S.  manufacturing  contractors  building  products  in  lot  size  as  low  as  one.  of  a 
quality,  at  a  cost,  and  with  a  turn-around  time  tiiat  were  un-dieamed  of  a  decade  ago.  As  a 
result,  competition  among  companies  and  among  nations  is  becoming  primarily  based  on 
information,  rather  than  manufacturing.  The  winners  of  this  competition  will  be  those  that 
can  gather,  proccsi;.  synthesize,  and  communicate  information  the  fastest. 

Due  in  fair  measure  to  die  visionary  efforts  of  this  committee,  the  United  States  is  currently 
maintaining  its  lead  in  these  areas.  However,  that  lead  is  being  increasingly  challenged  by 
both  European  and  Pacific  Rim  competitors  which  have  been  committing  enormous  sums 
of  money  to  surpassing  the  United  Stotcs.  It  is  a  most  propitious  time  to  consider  what  we 
have  learned  from  the  High  Performance  Computing  Act  of  1991  to  date,  and  how  it  might 
be  adjusted  to  defend  and  extend  our  lead. 

There  are  three  areas  in  which  I  would  like  to  suggest  improvements  to  the  bill:  in  improved 
ease  of  use  of  high  performance  computing  equipment,  in  improved  economic  access  to  the 
National  Research  and  Education  Network,  and  in  networked  educational  services. 

Improved  Ease  of  Use  of  High  Performance  Computing  Equipment 

If  there  is  one  area  in  which  progress  under  this  Act  has  been  most  disappointing  to  me  it 
would  be  \hc  area  of  usability.  We  have  spent  large  sums  of  money  developing  and 
procuring  interesting  and  powerful  new  computers.  To  date,  the  results  have  been 
primarily  in  the  invention  of  ways  to  solve  old  problems  so  that  they  can  run  on  some 
particular  parallel  processor  which  cannot  effectively  run  the  traditional  solutions,  rati^cr 
than  in  new  discoveries  or  developments  in  the  fields  to  which  ti)ese  machines  arc  being 
applied.  This  is  because  the  new  machines  have  largely  not  been  designed  to  take 
advanuge  of  the  lessons  leame<^  in  the  past  twenty  five  years  in  the  development  of  high 
pcrfonnancc  unipitx^ssor  machines.  Key  among  these  lessons  arc: 

•  The  software  is  much  more  difficult  to  develop  than  the  hardware. 

•  The  time  spent  developing  software  to  solve  a  problem  is  normally  much  greater 
than  the  time  taken  to  run  the  software. 

•  In  most  computer  facilities,  the  cost  of  the  programmers  and  curators  far  exceeds 
the  cost  of  the  computers. 

•  The  rate  at  which  a  computer  can  process  data  is  affected  first  by  the  efficiency  of 
the  software,  second  by  die  rate  at  which  data  can  be  transferred  from  memory 
elements  to  processor  elements,  and  only  third  by  the  power  of  the  processor  itself. 
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•    Consequently,  achievement  of  a  practic&i  high-performance  computer  system 
requires  that  the  computer  and  its  system  software  be  designed  to  maximize  the 
efficiency  of  its  programmers,  rather  than  requiring  programmers  to  rc -invent 
means  of  solving  problems  to  maximize  efficiency  of  the  computer. 

Achievement  of  interesting  results  on  most  high-pcrfonnaiKC  parallel  prcx:cssor  systcr^s 
currently  being  built  requires  ten  to  a  hundred  or  more  times  the  programming  effort 
required  to  solve  the  same  problem  on  a  conventional  computer.  It  need  not  be  thus.  It  has 
been  demonstrated  at  a  number  of  Government  agencies  arid  Nadonal  Laboratories  that  it  is 
possible  to  implement  applications  on  a  properly  designed  massively  parallel  system  with 
as  little  as  one  tenth  or  less  of  the  effort  required  for  most  current  parallel  processor 
systems,  while  simultaneously  achieving  substantially  more  efficient  use  of  processing 
elements. 

I  believe  that  an  objective  evaluation  must  be  done  of  the  level  of  effort  and  the  level  of  skill 
required  to  implement  an  application  on  a  given  machine  or  proposed  machine. 
Government  funds  should  not  be  used  for  acquisition  or  development  of  machines  that  are 
more  demanding  of  their  programmers  than  the  best  that  has  been  demonstrated  It  is 
essential  that  we  not  spend  our  nadonal  treasure  on  a  handful  of  scientists  presenting  papers 
on  solutions  to  old  problems  that  can  run  on  some  paiticularly  esoteric  paiillel  pitx:essor, 
while  our  Nation* s  competitors  quieUy  use  more  practical  machines  to  solve  real  problems 
in  the  design  of  circuits,  automobiles,  aircraft,  materials,  and  medicines. 

The  current  draft  of  the  bill  addresses  this  area  by  authorizing  funding  for  development  of 
applications.  In  order  to  achieve  the  greatest  result  from  the  available  level  of  investment, 
these  applications  must  be  developed  for  machines  that  minimize  the  required  development 
effort. 

Improved  Economic  Access  to  National  Research  and  Education  Network 

Section  5,  dealing  with  the  National  Research  and  Engineering  Network  specifies  that  the 
Test  Bed  Network  "be  developed  by  purchasing  standard  commercial  transmission  services 
from  vendors  whenever  feasible,  arid  by  contracting  for  customized  services  when  not 
feasible,  in  order  to  minimize  Federal  investment  in  network  hardware.**  The  section 
further  specifics  that  '*Thc  test  bed  networks  shall  not  be  used  to  provide  services  tiiat  could 
otherwise  be  provided  satisfactorily  using  privately  c^rated  commercial  networics.*'  I  am 
concerned  that  it  is  not  clear  that  the  terms  **feasible*'  and  "satisfactorily**  include  cconofnic 
considerations. 

Technology  is  advancing  far  mwc  rapidly  than  tariffs.  Fiber  optic  links  can  cany  hundnsds 
to  tiiousands  of  times  more  data  than  the  copper  circuits  they  replace,  at  essentially  the  same 
cost  It  is  this  advance  that  enables  the  stunning  array  of  new  applications  envisioned  in 
this  bill.  At  present,  however,  the  vendors  of  standard  commercial  services  are  continuing 
to  base  their  tariffs  on  the  cost^performancc  of  copper  circuits.  If  they  were  to  dramatically 
lower  their  tariffs,  it  would  immediately  erode  their  revenue  base  for  voice  services,  while 
new  broadband  applications  would  evolve  more  slowly,  only  gradually  replacing  the  lost 
revenue. 

This  bill  addresses  this  problem  both  by  developing  early  broadband  applications  and  by 
providing  a  broad  spectrum  of  the  citizenry  with  early  and  inexpensive  access  to  broadband 
services.  This  should  build  up  demand,  and  thus  allow  more  rapid  declines  in  tariffs.  This 
technology  has  the  potential  to  make  full-motion  high-resolutk>n  video  com'ertncing  rs 
inexpensive  as  today *s  phone  call.  However,  until  the  long-distance  desktop  video 
conference  is  utilized  as  routinely  as  today's  long-distance  phone  call,  the  tariffs  will  not 
come  dov/n  enough  to  make  it  economically  feasible  for  the  general  popul^e. 
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If  the  existence  of  a  service  offering  by  a  commercial  canier  at  a  price  well  above  the  cost 
of  the  Government's  service  is  sufficient  to  prohibit  the  Government  from  providing  that 
MTvicc,  then  I  fear  that  the  Government's  service  will  be  cut  off.  the  commetcial  offerings 
will  be  economically  infeasible  for  the  users,  and  much  of  the  work  under  this  bill  will  have 
been  wasted. 

Similariy.  if  the  Government  is  required  to  obtain  ^M^vices  ficom  commetcial  earners,  even 
dK>ugh  the  tariffs  for  those  services  mi^t  be  many  times  higher  than  the  cost  to  the  carriers 
of  providing  those  services,  and  many  times  higher  than  die  cost  at  which  the  Government 
could  obtain  those  services,  then  substantially  greater  fimdiiig  would  be  requiitd  to  provide 
bnoad  access  to  broadband  Internet  services. 

The  iangua^  justifies  the  insistence  on  purchasing  services  from  commercial  caniers  as 
being  **. .  .in  Older  to  minimize  Federal  investment  in  netwcric  hardware.^  The  objective 
should  be  to  minimiie  the  Government's  overall  cost  of  providing  a  gjven  set  of  services. 
If  a  modest  investment  in  netwoik  hardware  can  produ<%  a  greater  savings  in  leivice  cost, 
the  Govcrament  should  not  hentate  to  make  such  an  investment 

I  would  suggest  that  economic  equivalence,  rather  than  existence,  of  commercial  services 
be  the  condition  under  which  the  Goverrtinent  must  obtain  those  services  or  must  not  offer 
competitive  services.  I  would  further  suggest  that  the  objective  be  changed  from 
minimizing   .  .Federal  investment  in  networic  hazxiw&re"  %o  minimizing  overall  Federal 
investment 

Networked  Educational  Services 

Bioadband  communications  holds  the  promise  of  addressing  some  of  the  fiindamenta] 
problems  in  our  system  of  education,  in  a  cost-effective  manner.  The  bill  is  well  crafced  to 
start  to  realize  on  this  promise. 

The  United  States  is  home  to  the  worid's  most  outstanding  academic  institutions. 
Unfortunately,  not  all  of  the  Nation's  instimtions  achieve  this  level  of  excellence. 
Broadband  communications  will  support  cross-iristitution  coUaboradve  efforts  in  the 
development  and  delivery  of  course  material.  It  will  alk>w  students  and  teachers  at  second- 
tier  institutions  to  participate  in  the  classes  of  their  worid-class  colleagues.  It  will  allow 
centers  of  exoeUetKe  in  particular  specializatioR,  intenfctively  involving  students  from 
around  the  country  to  economk:ally  support  a  level  of  expertise  that  a  particular  small 
instinition  could  not  justify  on  its  own.  It  can  reduce  the  cost  of  college  and  graduate 
education  by  reducing  the  need  to  reside  far  from  home  ^>  gun  access  to  superi&tive 
teachers.  It  should  help  bring  all  of  our  academic  institutions  up  near  the  level  of  our  best 

Academic  instimtions  will  likely  be  hesitant  to  offer  dieir  lectures  and  course  materials  in 
this  form,  as  it  represents  broad  distribution  of  the  proprietary  material  on  die  basis  of 
which  they  attraa  their  students  and  derive  their  income.  At  the  same  tinK,  there  is  no 
more  effective  means  of  accomplishing  the  objectives  of  this  bill  than  the  provision  of  this 
material  Foctunately,  the  most  outstanding  institutions,  with  the  greatest  number  of 
applicants  for  each  available  position,  are  likely  to  be  least  economically  impacted  by 
providing  this  material.  If  the  Government  is  prepared  to  fund  universities  for  course 
material  to  be  distributed  over  the  broadband  Internet  at  least  on  a  prototype  or 
demonstration  basis,  these  concerns  shoukl  be  addressed. 

I  would  suggest  that  the  bill  include  language  explicitly  authorizing  payment  to  top-tier 
academic  instimtions  for  course  materiid  to  be  distributed  over  the  broadband  Internet 

Conclusion 

I  strongly  endorse  the  High  Performance  Computing  and  High  Speed  Networidng  Aa  of 
1993.  The  goals  of  the  bill  are  ambitious,  and  the  levels  of  funding  modest  in  rcl&tion  to 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Barker,  for  that  com- 
prehensive statement.  You're  being  a  great  deal  of  help  to  us  this 
morning. 

Dr.  Rashid? 

Dr.  Rashid.  Mr.  Chai*  man.  Members  of  the  Subcommittee,  my 
name  is  Richard  Rashid.  Fm  Director  of  Research  for  the  Microsoft 
Corporation.  In  that  capacity,  it's  my  job  to  foster  the  creation  of 
new  technologies  that  allow  computers  to  be  used  to  help  people  be 
more  productive  and  to  enhance  their  lives. 

I  appreciate  this  opportunity  today  to  speak  before  you  in  sup- 
port of  H.R.  1757  and  its  vision  of  a  digital  information  future.  I 
think  one  of  the  key  messages  I  want  to  bring  to  you  is  that  there 
may  be  even  more  opportunities  in  this  future  than  many  people 
think. 

Mr.  Chairman,  the  digital  information  revolution  is  already  un- 
derway. Every  18  months  the  power  of  our  microprocessors  is  dou- 
bling. This  exponential  increase  in  computing  power  is  allowing  us 
to  take  all  of  the  other  forms  of  communication,  all  the  analog  in- 
formation forms,  text,  voice,  audio,  and  video,  and  translate  them 
into  the  digital  language  of  computers,  where  we  can  create  with 
them  new  and  exciting  applications. 

The  future  is  really  upon  us.  It's  already  the  case  that  our  chil- 
dren, especially  the  young  ones,  have  a  great  deal  of  difficulty 
imagining  what  life  would  be  Uke  without  cx)mputers.  A  few  years 
ago  when  my  oldest  son  was  six,  he  was  going  to  bed  one  evening 
and  he  asked  me  a  question.  He  said,  "Daddy,  when  you  were  a 
kid,  did  you  have  eight  bit  computers?"  Well,  this  is  the  most 
primitive  form  of  computing  he  could  imagine.  I  had  to  admit  to 
him  that  when  I  was  a  child  we  really  didn't  have  individual  com- 
puters at  all,  and  that,  by  the  way,  we  didn't  have  colored  tele- 
vision, either.  Well,  you  can  imagine  what  his  reaction  to  that  was. 
[Laughter.] 

Twenty-five  years  from  now  our  children's  children  are  going  to 
be  looking  in  horror  at  their  parents  as  they  describe  analog  tele- 
vision, voice-only  telephones,  and  connection  to  data  services 
through  kilobit  modems. 

In  creating  the  information  infrastructure  for  this  digital  revolu- 
tion, I  think  we  will  see  two  key  benefits.  First,  as  is  recognized 
in  this  legislation,  new  applications,  new  innovative  applications  of 
digital  irSbrmation  will  enhance  our  education,  will  enhance  our 
health  services,  will  make  government  information  more  readily 
available,  and  will  make  the  wealth  of  information  in  our  great  li- 
braries available  to  a  larger  number  of  people. 

I  think  one  point  that  isn't  always  well  appreciated  is  that  this 
information  infrastructure  will  also  create  vast  new  markets  for 
new  products  and  new  services  that  depend  on  advanced  computing 
and  sophisticated  software.  Now  these  are  areas  where  American 
industries  have  a  tremendous  advantage  right  now  in  the  market- 
place. The  creation  of  these  new  markets  where  we  have  an  advan- 
tage will  allow  our  manufacturers  to  potentially  take  back  the 
areas  of  consumer  electronicR  and  the  manufacturing  of  sophisti- 
cated machines  and  help  create  higher-paying,  more  skilled  jobs  for 
our  people  and  improve  our  economy. 
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Now  there  are  three  key  points  that  I  think— or  three  key  char- 
arteristics  that  I  think  have  to  be  present  in  a  digital  information 
infrastructure.  First,  it  ma^^t  be  open.  It  must  be  possible  for  any- 
one with  a  product  or  a  service  to  plug  into  it.  I  tmnk  tiais  is  criti- 
cal for  us  to  provide  the  kinds  of  enhanced  services  that  will  be  im- 
portant for  the  future.  Entrepreneurs  have  to  be  able  to  compete. 

Second,  there  must  be  inoperability  and  interconnectivity.  It  has 
to  be  possible  for  machines  of  different  types,  of  different  sizes,  dif- 
ferent software,  from  different  manufacturers,  to  be  able  to  plug 
into  the  network  to  use  its  information  and  to  commixnicate  across 
the  Nation. 

Third,  and  I  think  this  is  an  important  point — it  has  to  be  smart. 
We  have  to  build  this  information  structure  around  smart  informa- 
tion machines  or  what  I  would  call  consumer  computers,  that  will 
really  go  beyond  what  we  see  today  in  the  dumb  consumer  elec- 
tronics, to  provide  sophisticated  services  to  our  people,  our  consum- 
ers, and  our  businesses. 

I  think  this  is  important  because  there  is  an  opportunity  in  the 
creation  of  this  consumer  computing  business  for  our  lead  in  com- 

Euter  systems  design  and  in  computer  software  to  allow  us  to  take 
ack  the  consumer  electronics  market,  as  the  Nation  develops  the 
skills— or  the  Nation  that  develops  the  skills  and  the  expertise  in 
building  these  intelligent  machines  will  also  take  the  leacf  in  bxiild- 
ing  a  wide  variety  of  sophisticated  hardware  and  software  for  the 
future. 

In  conclusion,  I  have  three  points  to  make.  First,  if  s  important 
to  think  of  the  information  infrastructure  not  just  as  wires  and  fi- 
bers and  switches,  but  its  real  value  comes  from  the  intelligent  ma- 
chines, the  applications,  and  the  software  that  drive  that  system. 
I  think  this  legislation  will  promote  the  creation  of  new  tech- 
nologies, will  create  the  smart  machines,  applications,  and  the  soft- 
ware programs  that  make  it  possible.  I  think  the  challenge  for  gov- 
ernment is  to  promote  the  deplo)rment  and  the  development  of  this 
information  infrastructure  in  a  way  that  is  open,  that  s  compatible, 
and  that's  smart  without  getting  involved  m  spedfying  the  low- 
level  details  of  bits  and  bytes  and  standards  that  could  potentially 
freeze  the  technology  at  yesterdajr'e  levels,  when  the  world  is 
changing  so  rapidly. 

Thank  you. 

[The  prepared  statement  of  Dr.  Rashid  follows:] 
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WRITDBK  STATBCEirr  OF 


RICHARD  RASBXD 
DIRECTOR  OF  RESEARCH 
MICROSOFT  CORPORATION 


Ot(  THE 

IMPORTANCE  OF  DIGITAL  INFORMATION  FUTURE 
AND  A  NATIONAL  INFO?KATION  INFRASTRUCTURE 
TO  ANET^CAV?  INDUSTRY 


Mr.  Chairaan,  M«ib«rs  of  th«  SiibcosaittM,  my  naa«  is 
Richard  Rashid.    I  aa  Director  of  Rasaarch  for  tha  Microsoft 

Corporation. 

Microsoft  davalops,  sarkats  and  supports  a  vide  ranga  of 
systaas  and  applications  softvara  for  parsonal  coaputars  or 
"PC's.**    By  aaXing  it  aasiar  to  usa  parsonal  coaputars  for  an 
Incraasing  nuabar  of  purposes,  Microsoft  products  hava 
contributed  to  the  "PC  revolution"  dxiring  the  last  15  years.  Tha 
groirth  of  our  coapany  has  paralleled  the  increase  in  the  nuaber 
of  people  \iho  use  personal  coaputars  in  this  country,  froa  one 
aillion  in  1980  to  aore  than  90  aillion  today. 

We  greatly  appreciate  the  opportunity  to  testify  in  support 
of  H.R.  1757,  and  to  point  out  aore  generally  the  iaportant 
opportunities  presented  to  Aaarica  by  the  digital  information 
future.    H.R.  1757,  The  High  Perforaance  Co^uting  and  High  Speed 
Networking  Applications  Act  of  1993,  will  accelerate  the  arrival 
of  the  digital  inforaation  future  by  expanding  federal  support 
for  research  and  developaent  on  applications  of  high-performance 
coBputing  and  high-speed  networks  for  education,  health  care, 
access  to  govemaent  inforaation,  and  digital  libraries. 


The  digital  inforaation  revolution  is  underway.  New 
technologies  aake  it  easier  to  transfora  analog  aessages, 
including  the  spoken  word,  text  or  picttires,  into  the  digital 
language  of  coaputers  which  then  can  be  transaitted,  processed 
and  stored  electronically.    In  digital  electronic  fora,  textual, 
audio  and  video  inforaation  can  be  coabined,  txsed  by  a  variety  of 
different  aachines  in  new  and  exciting  applications,  and 
transaitted  between  different  aachines. 

The  United  States  needs  an  advanced  inforaation 
infrastructxire  that  will  accoaaodate  and  facilitate  the 
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vidttmproad  u»m  of  digital  information.    It  would  be  difficult  to 
ov«rmtat«  thm  iBportanc«  of  thim  undertaking.    In  25  years  ve 
will  look  back  and  ask  hov  ve  ever  got  along  when  inforvation  was 
in  analog  form.    In  25  years,  the  American  economy  will  be  as 
dependent  on  the  information  infrastructure  ve  develop  today  for 
its  economic  veil-being  as  it  is  on  the  electrical  and 
transportation  infrastructures  ve  put  in  place  dxiring  the  last 
tvo  generations. 

The  digital  information  infrastructure  thus  conceived  offers 
tvo  tremendous  benefits  for  America. 

First,  as  you,  Mr.  Chaizrman,  have  recognized  vith  H.R.  1757, 
nev  and  innovative  applications  of  digital  information  vill  offer 
American  businesses  and  consumers  —  vherever  located  —  benefits 
in  such  areas  as  education  and  health  care,  and  improved  access 
to  government  information  and  libraries. 

And  at  least  as  importantly  but  to  date  unappreciated,  the 
information  infrastructure  vill  create  markets  for  a  vide  variety 
of  nev  products  and  services  vhich  vill  rely  upon  advanced 
computing  and  sophisticated  softvare.    Thus,  American 
manufacturers  —  vho  have  the  edge  in  these  technologies  —  vill 
have  the  opporttinity  to  take  back  manufacturing  of  consumer 
electronics  and  other  sophisticated  machinery  from  the  Japanese, 
reclaiming  highly  skilled,  highly  paid  jobs  in  the  process. 

But  to  realize  these  benefits,  our  digital  information 
infrastructure  must  have  three  essential  characteristics. 

First,  it  must  be  open.    This  means  that  everyone  must  have 
access  to  the  infrastructure  in  order  to  plug  any  kind  of  product 
or  service  into  it.    This  vay,  as  entrepreneurs  develop  nev  and 
better  products,  the  infrastructure  vill  be  able  to  accommodate 
the  nev  products. 

Second,  you  must  be  able  to  use  the  same  information  in  a 
variety  of  machines  and  to  transmit  the  information  between 
different  types  and  sizes  of  machines  everywhere.     In  short, 
there  must  be  interconnect ivity  and  interoperability. 

Third,  ve  must  have  interactive,  "smart, ^  informati'^n 
machines  that  can  receive,  process  and  transmit  informat.^^A.  In 
short,  you  need  consumer  computers ^  not  the  limited  purpose, 
passive,  "dumb,**  consximer  electronics  prevalent  today.    This  is 
the  characteristic  that  gives  American  industry  the  opportunity 
to  leverage  its  lead  in  computer  systems  design  and  computer 
software  to  tzOce  back  the  consumer  electronics  market  from  the 
Japanese  and  others.    Moreover,  the  nation  that  develops  the 
skills  and  expertise  in  manuf ac^^xiring  these  consumer  computers 
also  vill  be  the  leader  in  manufacturing  a  vhole  range  of 
sophisticated  machines  —  all  of  vhicn  will  tie  into  the 
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infonuition  infrastructur*  at  som  1«v«1. 

Aai«rica*s  information  infrastructura  must  includa  high 
capacity  intaroparabla  natvorlcs  capabla  of  moving  tr«Bftndous 
amoiints  of  information  practically  instantanaously.    Thus  ve 
command  tha  vision  of  Vica  Prasidant  Gora  and  this  Subcommittee 
in  anacting  tha  High  Parformanca  CoBq;>uting  Program  in  1991.  But 
it  is  assantial  to  undarstand  that  information  infrastructure  is 
mora  than  just  vires  and  switches.    What  maXes  the  netvorlc 
valuable  are  the  information  machines  that  will  process  the 
information  in  useful  applications  and  the  eoftvare  that  will 
make  the  entire  systam  vor)c. 

In  all  of  this,  the  challenge  for  government  officials  is  to 
promote  the  development  and  deployment  of  a  digital  information 
infrastructure  that  is  open,  coo^katibla,  and  "smart,**  without 
specifying  detailed  etandards  for  bits  and  bytes  that  cculd 
freeze  technology  at  yesterday's  levels. 


Baofcorgynaa    The  Mioroeoft  Corporation 

Microsoft  is  driven  by  the  vision  of  "information  &t  your 
fingertips.**    The  idea  is  that  all  the  data  needed  in  business, 
school  or  at  home  should  be  instemtly  accessible  from  a  personal 
computer.    That  means  making  software  programs  that  are  si^le 
enough  to  use,  yet  powerful  enough  to  deliver  the  desired 
information. 

Microsoft's  products  include  systam  software,  such  as  MS-DOS 
and  Microsoft  Windowe,  that  act  as  a  computer's  "nerve  center" 
allocating  computer  memory,  scheduling  the  execution  of  basic 
functions,  and  controlling  the  flow  of  information  among  the 
various  components  of  the  microcomputer.    We  also  develop  and 
market  application  software  such  as  Microsoft  Word  and  Microsoft 
'^cel,  our  word  processing  and  spreadsheet  programs. 

Microsoft  is  a  leader  in  the  globnl  personal  computer 
software  market.    Last  year,  more  than  55%  of  Microsoft *s  almost 
$3  billion  in  revenue  came  from  foreign  sales.    Indeed,  the 
international  division  is  one  of  the  fastest  growing  parts  of  the 
coi^any.    Microsoft  markets  more  than  100  products  in  over  25 
languages  and  has  subsidiaries  in  39  countries  around  the  world. 
Our  R&D  axpenditures  are  significantly  more  than  the  average 
for  all  American  businesses.    We  employ  about  10,000  people  in 
the  United  States  (including  over  3,000  programmers  and  other 
technical  employees)  and  another  3,000  overseas. 
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To  dattt,  vh«n  p«opltt  havtt  talked  About  a  national 
infonation  infrastructura,  »o«t  of  tha  diacn»aion  has  focusad  on 
tha  transmission  aadius.    Host  cftan  santionad  is  a  fibar  optic, 
high  spaad,  "data  highway"  that  will  ba  abla  to  sand  Kuch  graatar 
asounts  of  infonation,  such  fastar^  than  coppar  talapbona  viras 
or  coaxial  cabla  (usad  for  cabla  TV)  •    Nora  racantly,  attantion 
has  baan  paid  to  ovar  tha  air  transaission  possibilitias,  such  as 
diract  broadcast  satalXitas,  hi^  dafinition  talavision,  and 
parsonal  co—unicatlons  sarvicas  that  vould  anebla  individuals  to 
ba  tiad  into  tha  natvork  vharavar  thay  ara. 

All  of  this  is  incradibly  isporiiant.    Sut  it  sariously 
shortchangas  tha  isportanca  of  an  inforaation  infrastructura. 

Lat  mm  giva  you  t%ro  analogias.    First,  our  transportation 
infrastructura  is  not  just  tha  concrata  and  staal  making  up 
highways,  bridgas,  railroads  and  airports.    It  is  also  tha 
trucks,  trains  and  planas.    Thara  also  ara  tha  parking  lots, 
stations,  tarminals,  filling  stations,  rastaurants  and  hotals. 
Thara  ara  stata  hi^way  dapartaants  that  maintain  tha  roads,  toll 
author itias  that  charga  for  tha  usa,  and  polica  dapartmants  that 
maka  sura  avaryona  follows  tha  ruXaa  of  the  road.  Anothar 
axai4>la:    alactricity.    At  ona  laval  ara  tha  po%rarplants,  tha 
transmission  linas,  tha  transformars,  and  outlats  in  tha  homa. 
But  tha  axciting  thing  isn't  tha  alactricity  itsalf,  it  is  tha 
appliancas  wa  plug  into  it  and  tha  things  thay  anabla  us  to  do. 
Than  you  naad  to  considar  all  tha  businassas  and  homas  which  usa 
thosa  appliancas  to  do  things,  tha  coapanias  that  produca  tha 
appliancas,  and  tha  buainassas  that  support  tham. 

Whan  wa  considar  tomorrow's  information  infrastructura  in 
this  light  wa  can  bagin  to  raalisa  just  how  important  it  is.  It 
would  almost  ba  silly       if  it  wars  not  so  important       to  avan 
ask  how  much  of  tha  0.S.  aconoay  dapands  on  alactricity  or 
transportation.    You  could  liardly  do  anything  without  it.  And 
twanty  fiva  yaars  from  now,  tha  sama  will  ba  trua  whan  wa  talk 
about  tha  national  information  infrastructura! 

Thus,  iriiat  makas  tha  digital  information  infrastructure  so 
axciting  is  not  tha  fibar  optic  cabla  in  tha  ground  or  low-laval 
satallitas  in  tha  air.    It  is  not  avan  tha  fact  that  information 
is  baing  produced  and  maintained  increasingly  in  digital  form. 
I«hat  makas  all  this  interesting  and  i^;>ortant  are  the  machines 
that  plug  into  the  nettrork  to  do  useful  (and  innovative)  things. 
Today,  parsonal  computers,  automated  teller  machines,  coaqpact 
diac  players,  bar  code  scaTmers,  fax  machines  and  voice  mail 
systems  at  the  office  are  all  digital.    Kodak  now  has  a  system 
for  the  home  photographer  that  digitizes  photographs  on  35mm 
film,  enabling  you  to  view  tham  on  your  television.    Soon  we  will 


4 


85 


witness  th«  introduction  of  digital  cellular  phonas  and 
talaviaion  (HDTV). 

Finally,  it  is  «ia«antial  to  undaratand  that  wtsat  sahas  this 
whola  digital  information  systaa  work  is  softwara.    Fibar  optic 
natvor)cs  and  digital  infornation  aachinas  without  software  ara 
just  wiras  and  boxas  —  thay  would  ba  incapable  of  responding  to 
even  the  sisq;>lest  coiaiand  or  forwarding  the  simplest  Message. 
The  hard%rare  aay  be  the  "miscle"  but  it  is  software  that  is  the 
"brains."    Software  transfoms  the  raw  power  of  high  capacity 
networlcs  and  coB^uters  into  infomation  systeas  that  help  people 
at  work  and  at  hose. 

In  a  vary  broad  sense,  software  does  this  in  two  ways. 

First,  as  all  inforaation  beconee  digitized,  software  helps 
the  user  navigate  oceans  of  information  to  locate  or  create  that 
which  ie  useful  or  desired.    Software  prograxs  will  locate  and 
identify  infomation  from  a  variety  of  databases  in  response  to 
users*  requests. 

This  experience  will  have  to  be  applied  »ore  broadly.  If 
you  go  into  a  library,  you  will  find  that  it  has  been  very 
carefully  designed  over  the  years  to  put  certain  BateriaX  on 
certain  shelves  with  card  catalogues  enabling  you  to  locate  them 
based  on  various  search  etrategiea.    But  there  is  no  equivalent 
for  on-line  infonuition  services.    There  is  no  equivalent  for 
television.    But  there  will  be.    Consider  that  rather  than 
consulting  a  iiritten  TV  guide,  you  will  siaply  be  able  to  touch 
your  TV  screen  and  %rork  through  a  seriee  of  interactive  conands. 
In  the  future,  you  will  even  have  software  that  will  learn  about 
your  preferences  and  help  you  select  programs.    Thus^  if  you  like 
to  watch  John  Wayne  movies  and  have  watched  many  of  them 
recently,  your  television  system  will  let  you  know  when  a  new  one 
is  going  to  be  on. 

Second,  once  a  decision  is  made  to  send  or  receive 
information,  it  is  the  software  that  will  actually  "pull"  the 
information  through  the  computer's  switches  and  wires  that  are 
the  physical  network.    Today,  we  think  about  voice  moving  through 
telephone  wires  and  video  through  cable  TV  and  the  broadcast 
televieion  eystem.    But  in  the  future,  all  the  information  will 
be  digital  —  data  that  has  been  manipulated  by  software, 
software  will  be  the  key  to  making  the  information  infrastructure 
as  ubiquitous  and  unnoticeable  as  our  water  supply,  plumbing, 
electricity,  or  the  telephone. 

More  generally,  it  is  safe  to  say  that  as  computer  and 
communications  technologies  become  more  powerful  and  less 
expensive,  we  will  expect  them  to  do  uore  for  us  and  software  is 
the  key  to  making  it  all  happen;    always  easily  and  often 
invisibly. 
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B«ii«f if  tor  AMarloaa  U»t«  of  Digital  InforB^tion 

Th«  digital  information  aga  will  anabla  evaryona  to  be 
"pluggad  in"  to  avaryona  alsa.    Paople  anyvhara  in  tha  countz7  — 
and,  indaad,  around  tha  globa  —  can  access,  store  and  process 
the  saBa  inforsation.    Thus,  tomorrow's  information 
infrastructura  will  allow  people  to  break  the  tyranny  of 
geography  and  location.    This  is  enormously  exciting  because  to 
data  advanced  technology  and  information  has  only  been  accessible 
to  very  small  numbers  of  people  in  universities  and  advanced 
industries.    But  in  the  future,  it  can  be  harnessed  by  nearly 
everyone . 

Moreover,  when  in  digital  form,  textual,  audio  and  video 
messages  can  be  combined,  allowing  information  to  be  integrated 
in  a  way  that  makes  multimedia  applications  possible. 

The  results  of  all  this  are  new  and  innovative  applications. 

Consider:    today,,  if  you  can  physically  get  to  the  Library 
of  Congress,  you  can  get  an  unparalleled  amoxmt  of  information. 
In  large  metropolitan  areas  we  also  have  great  libraries.    But  we 
don't  have  great  libraries  in  rural  areas.    Yet  with  the  coning 
information  infrastructure,  we  can  make  access  to  great  libraries 
just  as  available  in  rural  areas. 

Another  example:    Rising  health  care  costs  are  a  crucial 
problem  facing  this  country.    Certainly  the  United  States  is  the 
world's  leader  in  developing  advanced  health  care  technology. 
But  these  wonderful  machines  are  also  quite  expensive.     If  we  can 
tie  these  together  in  a  network,  we  can  share  them  more 
efficiently.    Rather  than  having  what  amounts  to  a  supercomputer 
built  into  each  CAT  scanner,  you  could  have  much  cheaper  machines 
send  the  information  to  a  remote  supercomputer  —  or  to  a  remote 
specialist  for  that  matter  —  where  it  could  be  analyzed  and  a 
diagnosis  returned.    Another  major  aspect  of  health  care  costs  is 
simply  the  huge  amount  of  record  keeping  —  patient  histories, 
test  results,  payment  information.    Electronic  processing, 
consolidation,  storage,  and  transmission  of  all  this  information 
promises  tremendous  savings. 

Entertainment  is  another  exciting  area.    As  long  as  you  have 
a  broadcast  system  where  you  have  a  relatively  small  number  of 
channels  —  and  even  cable  television  has  a  limited  number  of 
channels  —  a  programmer  is  required  to  meet  the  needs  of  a 
certain  size  audience  in  order  to  justify  taking  the  space.  But 
the  new  digital  networks  will  allow  us  to  put  literally  tens  of 
thousands  of  different  movies,  televisions,  documentaries,  and 
multimedia  information  that  combine  text  with  graphics  all  on- 
line and  viewable  at  one's  convenience. 


Of  course,  it  often  is  asked  who  will  pay  for  these 
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tailored  Bervic«»?    Th«  inplication  is  that  individuals 
will  not  wish  to  do  so.    w«ll  I  believs  that  sob«  will. 
I  also  think  it  is  sostly  basida  tha  point  bacause 
advartisars  will  ba  dalightad  to  raach  such  targatad 
audiancas  and  are  likaly  to  be  willing  to  pay  a  praiaiua 
for  doing  so.    Thus,  it  may  wall  ba  that  a  viavar  will 
hava  tha  choica  of  aithar  paying  diractly  for  a  sarvice 
or  accapting  a  straam  of  advartisaaants  and  latting  tha 
advartisars  pay  for  tha  programing. 

Obviously,  thara  ara  sany  other  things  that  tha  new 
infonuition  age  will  enable  us  to  do,  sany  of  which  we  still  have 
yat  to  think  of.    These  include  allowing  people  to  work  at  home, 
avoiding  travel  costs,  reducing  pollution,  energy  consumption, 
and  congestion  in  our  inner  cities. 

It  is  iaportant  to  understand,  however,  that  in  ord«r  to 
fully  realize  the  potential  benefits  of  the  digital  inforaation 
future  it  is  necessary  to  be  able  to  use  the  saaa  information  in 
a  variety  of  aachinas  and  to  transmit  that  information  between 
machines. 

For  example I  to  improve  our  productivity  and  effectiveness 
at  work  w%  need  to  be  able  to  integrate  information  received  by 
electronic  mail,  voice  mail,  faxes,  video  mail  (coming  soon)  snd 
electronic  documents.    Similarly,  there  is  no  reason  that 
everyone  can't  have  what  amounts  to  an  automated  teller  machine 
in  their  pocket,    with  a  small,  checkbook-sized  device,  one  could 
balance  the  bank  accotint,  manage  finances,  and  pay  bills  at  any 
point,  any  time,  anywhere. 

But  we  cam  not  ass\ae  that  the  iaformatioa  appliaaoes  of  the 
future  will  in  fact  deTelop  this  way.    Today,  most  of  our 
information  machines  such  as  telephones,  televisions,  and  fax 
machines  are  more  or  less  passive,  limited  pxirpose,  "dumb** 
machines  which  don't  do  mush  information  processing. 

You  can  add  to  these  machines*  functions  a  little  bit  — 
such  as  when  you  buy  a  VCR  for  your  television  or  buy  an 
answering  machine  for  your  phone.    This  helps  store  information 
and  add  some  additional  functionality.    But  to  make  them  truly 
useful,  you  have  to  add  a  lot  of  equipment  —  and  it's  difficult 
and  expensive  to  do. 

To  fully  realise  the  potential  of  a  digital  information 

future,  you  need  iateractiTe,  smart  maohiaes  that  oan  receive, 

prooess  amd  transmit  information,    tou  don't  need  oonsumer 

gadgets  —  imstead  you  need  oonsumer  oo^uters. 

The  difference  between  your  telephone  and  an  answering 
machine  would  be  just  the  piece  of  software  that  stores  the 
information  for  you.    On  a  personal  computer,  tha  difference 

7 


82 


88 


« 


b«tw««n  a  word  processor,  a  spraad  shaet  program ,  a  data  base  or 
a  gaa*  is  Mraly  diffcrant  softvara.    Changing  tha  faaturas,  or 
•van  tha  utility  of  tha  consuaar  information  davica,  can  ba  dona 
sii^ly  by  changing  softvara.    Not  only  doas  it  allow  us  to 
banafit  fros  tha  myriad  applications  that  will  ba  davalopad  to 
usa  all  tha  information  available ,  but  it  also  givas  America  tha 
chanca  to  taka  bac)c  manufacturing  of  consumar  appliances. 


Benafita  fog  mmagi«*i*  M^nTrfaoturara  of  Information  KaohiBes 

The  need  for  smart,  interactive,  consumer  computers  to  fully 
realize  the  possibilities  of  the  future  information 
infrastructure  gives  America  the  opportunity  to  take  back  the 
lead  in  manufacturing  those  devices. 

Time  and  time  again,  American  creativity,  ingenuity  and 
entrepreneurship  have  developed  new  consumer  electronics:  copy 
machines,  fax  machines,  and  the  VCR  all  %rere  invented  here.  As 
members  of  this  subcommittee  know  well,  the  Japanese  (anc^.  other 
countries)  have  been  extraordinarily  successful  in  mass  producing 
these  relatively  "dumb"  consumer  electronics.    They  have  made 
incremental  ii^rovements ,  lowered  costs,  and  miniaturized.  Yet 
fundamentally,  manufacturing  this  equipment  is  essentially 
assembling  components. 


Indeed,  the  same  holds  true  in  the  semiconductor 
industry.    Americans  have  largely  been  responsible  for 
the  design  and  architecture  of  chips.    But  the  Japanese 
have  been  successful  at  manufacturing  based  on  existing 
designs  and  then  making  incremental  improvements.  For 
example,  they  make  a  memory  chip  that  has  slightly  more 
memory . 


But  the  U.S.  continues  to  lead  the  world  in  computer  system 
design  and  architecture  and  the  software  that  goes  into  them. 
These  are  American  technologies  driven  by  companies  In  the  United 
States  who  have  shown  a  continuing  ability  to  keep  the  pace  of 
innovation  up. 

In  these  industries,  incremental  designs  are  insufficient. 
Technology  moves  too  fast.     Instead,  you  must  make  revolutionary 
changes  and  do  so  on  a  regular  basis.    The  frequency  with  which 
these  changes  must  come  about  has  been  such  that  few  outside  the 
United  States  are  able  to  keep  from  falling  off  this  fast  moving 
technology  treadmill. 


The  personal  computer  itself  is  exactly  one  of  these 
examples.    American  co^>anie8  innovated  the  hardware 
and  software  and,  despite  predictions  that  foreign 
manufacturers  would  overwhelm  the  U.S.  PC  Industry,  It 
simply  has  not  occurred.    In  fact,  right  now  U.S. 
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■anufsctursrs  such  as  D«ll  and  Co^aq  hava  startad  a 
prica  war  ovar  coaputars  sold  in  Japan.    Thay  hava  not 
only  bacooa  vary  affactiva  in  aalling  thair  aachinas 
thora  taut  thay  ara  chang'.ng  tha  nstura  of  that 
industry. 

So  va  hava  s  sajor  opportunity  to  lavarage  our  laad  in 
coBputar  hardvara  and  softvara  to  taka  back  tha  consunar 
alactronics  industry  fros  tha  Japanasa  (and  othar  producars) .  if 
that  happans,  wa  ara  also  going  to  taka  back  lots  of  high  pmyinq 
intarasting  jobs.    Pracisaly  th<9  types  of  jobs  va  naad  for 
Asarica's  futiira. 

This  point  dasarvas  to  ba  aiq>hasizad.    Whoavar  figuras  out 
first  hov  to  aanufactura  thaaa  saart  appliancaa  will  ba  tha 
laadar  for  »any  yaars  to  com  in  Manufacturing  a  vhola  ranga  of 
complicatad  meichinas.    Industrial  air  conditionars ,  trains, 
aachina  tools  sll  will  ba  haavily  cotq^tarizad  and  all  will  plug 
in  at  soaa  laval  to  tha  digital  intoraation  natvork.     (Tha  only 
davicas  that  will  not  ba  "saart"  will  ba  antry  laval  "cosssodity** 
typa  itans.)    Thus,  tha  nation  that  dsvalops  tha  skills  and 
a3q>azrtisa  in  such  Manufacturing  will  conaand  a  povarful  position 
as  va  antar  tha  naxt  cantury.    Raaaabar:    soaaona  will  laam  how 
to  aanufactura  thasa  davicas  —  if  wa  don*t,  our  foraign 
coapat iters  will. 


CQBclualoai    A  vision  Tor  Amarica'a  Tw^ftT^t-jpn  Infrastructure 

In  ordar.to  fully  raaliza  the  potential  of  tha  digital 
information  future  —  both  for  users  of  the  information  and 
manufacturers  of  the  consumer  computers  hardware  and  software  — 
the  United  states  needs  s  digital  network  with  three 
oharsotar istios • 

rirst,  it  must  ba  open.    Just  as  our  electric  system  allows 
us  to  plug  in  a  wide  variety  of  applieuices  made  by  many  different 
manufacturers  and  tha  highway  system  allows  everything  from 
motorcycles  to  18 -wheelers,  the  digital  network  muat  allow  ua  to 
uae  all  kinds  of  products  and  sarvicea  in  order  to  take  advantage 
of  the  best  technologies  and  the  most  innovative  applications. 
The  network  m\ist  ba  an  open  platform  that  allows  people  to  use 
whatever  producte  beat  meet  their  computing  and  communicationa 
needs,  whether  they  are  mobile  coa^uters,  superco^utars,  medical 
diagnostic  machines,  or  smart  televisions. 

SeooBd,  there  must  be  IntarooBBactlylty  and 
iataroparability.    We  must  ensure  that  tha  same  information  can 
be  sent  to  and  from  different  types  and  sizes  of  machlnaa 
everywhere.    This  is  essentially  the  same  type  of  problem  that 
exists  today  when  trying  to  connect  different  types  of  computers 
running  with  different  software  in  local  and  wide  area  networks; 
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only  in  th«  futur*  the  probleM  will  assuB*  much  gr«a^.er 
dijMnsions  b«caus«  th«r«  will  b«  so  »any  mors  uichin**  trying  to 
conunic«t«  with  mmth.  othmr. 

But  hov  do  you  •nsur«  such  int«rconn«ctivity  and 
interoperability?    Frankly,  v«  ar«  hesitant  to  suggest  a  top  down 
govem»ent  iaposed  standard.    He  think  it  is  siaply  antithetical 
to  the  fast  ■oving  technology  treadaill  with  rapid  technological 
innovations.    Instead,  we  believe  the  way  solutions  to  the 
connectivity  probles  have  developed  to  date  is  instxructive , 
Essentially  the  government  got  things  going  and  American  industry 
took  off  from  there.    Let  me  explain. 

Today  there  are  an  estimated  5  million  people  worldwide 
connected  through  several  thousand  interlocking  networks  in  a 
large  electronic  web  called  the  Internet,    indeed,  some  analysts 
believe  the  Internet  traffic  rate  is  growing  at  rates  as  high  as 
15%  per  month.    As  you  know,  our  federal  government  created  the 
backbone  of  this  network  by  financing  the  construction  of  links 
between  universities,  research  laboratories,  and  military 
installations.    But  increasingly  businesses  and  individuals  are 
using  the  system  to  communicate  and  provide  information  services. 
Importantly,  it  is  the  private  sector  that  has  been  able  to  keep 
up  with  technological  developments  and  establish  protocols  and 
procedxires  for  linking  disparate  netwrks  into  a  larger  whole. 

We  think  something  similar  should  ccc\ir  with  respect  to  the 
development  of  the  next  generation  of  data  networks.    For  tliat 
reason,  we  are  pleased  that  H.R.  1757  authorizes  federal  funding 
to  develop  new  technologies.    The  High  performance  Computing  and 
Communications  Program,  which  this  Subcommittee  played  a  lead 
role  in  enacting,  is  an  important  first  step  toward  the  digital 
information  future.    H.R.  1757  expands  the  HPCC  Program  to 
include  development  of  technologies  to  support  important 
applications  that  will  benefit  many  Americans.    The  demonstration 
projects  authorized  by  H.R.  1757  in  education,  health  care, 
access  to  government  information,  and  digital  libraries  will 
provide  a  fonim  for  the  government  and  the  private  sector  to  work 
together  to  develop  new  applications  —  which  really  are  a 
combination  of  computer  hardware  and  software.    Given  the  great 
uncertainty  regarding  the  way  in  which  many  of  these  technologies 
will  develop  we  think  it  is  wise  to  seed  many  test  beds; 
certainly  we  at  Microsoft  are  betting  on  many  different  horses. 

We  also  think  there  is  an  appropriate  regulatory  role  for 
government  in  encouraging  the  deployment  of  technology.    Yet  from 
a  technologist's  perspective,  I  simply  caution  that  it  will 
require  extraordinary  vision  and  leadership  by  government  to 
promote  technology  but  at  the  same  time  not  accidentally  get  in 
the  way  by  freezing  technology  at  yesterday •&  levels. 

The  dilemma  is  illustrated  by  the  question  of  deploying 
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ISDN  —  thm  Integrated  Sarvicea  Digital  Network.  ISDN 
enablea  the  telephone  network,  %mich  was  built  for 
traditional  analog  voice  calla,  to  carry  far  more 
information  at  higher  apaeda.    As  a  reault,  ISDN 
enables  the  developaent  of  aany  new  applications  in 
education,  health  care,  videoconferencing, 
telecomuting,  etc.    Moreover,  it  can  be  done  soon  and 
at  relatively  low  coat.    Thua,  we  believe  it  should  be 
encouraged  and  is  a  aignificant  atep  towarda  the 
digital  information  future.    Yet  at  the  aame  time,  it 
is  only  an  interim  development;    the  capabilities  of 
ISDN  pale  beaides  a  truly  high  speed  fiber  optic 
network.    So  we  would  be  extremely  heaitant  to  support 
any  government  action  that  precluded  the  development  of 
fiber  irtiile  promoting  ISDN* 

Third*  we  ttuat  have  Imtaractiver  ••smarts''  information 
maohlmaa  that  have  ooivutiBg  •nmilt  into  their  woodwork. 
Theae  will  come  in  a  variety  of  shapes  and  sizes  and  perform  vary 
different  functions.    Some  will  be  larger  than  today's  desktop 
computer.    They  will  have  diaplays  geared  towards  viewing  in  a 
living  room  or  for  multiple  viewing  in  a  conference  aetting. 
Othera  will  be  amaller  than  today's  desktop  computer.    They  will 
range  from  relatively  aimple  computera  oabedded  in  small 
appliancear  to  battery  powered  machines  that  will  live  in  a 
pocket r  to  electronic  notebooka. 

I  think  it  is  useful  to  keep  in  mind  two  basic  models. 

The  living  room  machine  will  get  a  lot  of  attention  becauae, 
assuming  a  fiber  optic  network,  large  (high  definition)  screen, 
and  the  ability  to  do  graphics  and  video  processing,  such  a 
machina  would  replace  the  television  and  all  that  entails.  I 
call  this  the  "Video  PC." 

The  pocket  computer  —  and  it  will  be  a  real  computer,  not 
iust  a  limited  purpoaa  acheduler  —  will  be  an  individual's 
mobile  connection  to  the  information  network.    The  general 
purpose  nature  of  thia  machine  will  allow  people  to  combine 
applicationa  auch  aa  reaaaging,  )^ieping  organized,  taking  notes, 
finding  out  where  you  are  and  how  to  ge*-  to  where  you  want  to  go, 
financial  transactions,  at.-.    It  could  replace  hard  copy 
documenta  of  identif icatis^n  and  authentication,  memberships, 
cash,  checks,  credit  cards,  receipts,  keys,  tickets  and 
schedules.      For  these  reasons,  I  call  this  type  of  machine  a 
"Wfllllt  PC," 

If  America  succeeds  in  promoting  a  digital  information 
infrastructure  with  these  fundamental  features,  I  have  little 
doubt  that: 

*       AS  tfsers  of  information,  American  industry  will  innovate  in 
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thm  dttvslopMnt  and  dsployMnt  of  productive  applications.  Quita 
siaply,  it  will  not  ba  poasibla  to  hava  an  affactiva,  afficiant 
bualnaM  tan  years  tram  nov  without  baing  involved  in  all  this. 

*       As  fiapMrae^tiyr^  of  information  uchinas*  Aaaricans  vill 
raclaia  highly  akillad,  highly  paid  jobs  by  leveraging  their  lead 
in  coaqputer  systaa  design  and  software.    Those  vho  learn  this  nev 
industry  early,  invest  in  it,  and  chaiqpion  its  cause,  vill  ba  the 
big  winners.    And  if  it  is  not  us,  be  assured  that  it  vill  be 


others 


Thank  you. 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Rashid,  for  that  very 
cogent  and  helpful  statement. 

And  tibe  Subcommittee's  thanks  to  all  of  the  witnesses  for  their 
testimony  this  morning. 

Let's  see  if  we  can  get  fundamental  agreement  on  what  the  gov- 
ernment's role  ought  to  be  in  terms  of  developing  this  information 
superhighway.  What  Fd  like  to  do  is  set  it  before  you  as  a  propo- 
sition and  try  to  define  what  the  elements  of  a  proper  government 
role  in  contrast  to  the  private  sector  role  would  be  and  just  get 
your  comments  as  to  whether  we  have  properly  identified  the  gov- 
ernment-related elements. 

First  of  all,  I  would  hope  we  all  could  agree  that  the  government 
should  fund  research  and  development  for  new  networking  tech- 
nolo^,  for  a  new  generation  of  switches,  for  software  that  will  help 
us  address  and  route  all  of  this  information  traveling  at  gigabit 
speeds  across  the  network^  and  for  the  kinds  of  applications  that 
we've  set  forth  in  this  bill  that  would  help  us  use  the  network  for 
medical  imaging,  for  digitizing  libraries,  and  connecting  institu- 
tions, and  having  the  information  essentially  be  available  to  any- 
one throughout  the  country. 

Secondly,  I  would  hope  we  could  agree  that  the  government 
ought  to  create  a  test  bed  that  would  aUow  for  the  demonstration 
of  the  technologies  that  have  been  created  through  the  research 
and  development  effort  and  that  also  could  provide  direct  connec- 
tions for  high  end  uses  where  the  private  sector  has  not  developed 
the  level  of  technology  and  the  capability  of  the  network  to  the 

Eoint  that  it  can  itself  provide  those  connections.  So  if  you  need  to 
ave  supercomputer  sites,  for  example,  or  research  laboratories 
that  need  to  be  connected  to  those  supercomputers  interlinked,  and 
they  have  to  have  a  speed  of  transmission  that  the  private  sector 
doesn't  provide,  that  it  would  be  a  proper  role  of  the  Federal  Gov- 
ernment to  provide  that  direct  connection. 

Third,  it  would  seem  that  the  government  ought  to  set  common 
standards  and  protocols  or  at  least  stimulate  the  setting  of  those 
standards  by  some  other  means,  so  that  the  network  does  operate 
in  a  seamless  way,  and  that  data  that  is  available  at  any  place  on 
the  network  can  be  accessed  at  any  other  place  on  the  network, 
and  that  would  seem  to  be  aproper  government  fimction. 

To  the  extent  that  it  is  difficult  because  of  limitations  of  financial 
resources  for  schools  and  libraries  and  state  and  local  governments 
to  be  connected  to  the  internet,  it  would  seem  to  be  a  proper  gov- 
ernment role  to  provide  directly  those  connections.  I  would  appre- 
ciate your  comment  on  the  appropriateness  of  that. 

Then  I  noted  with  interest  Dr.  Rashid's  suggestion  that  we  need 
to  make  sure  that  the  network  is,  in  fact,  fully  interoperable,  and 
I  would  point  out  that  the  network  today  is  essentially  owned  by 
some  1,300  local  exchange  carriers.  These  are  the  local  telephone 
companies  that  provide  local  loop  service  all  throughout  the  Nation. 
There  ought  to  oe  some  means  to  make  sure  there  is  a  way  that 
these  companies  can  work  together,  so  that  future  advances  in  the 
local  exchanp'i  can  be  planned  and  managed  and  coordinated  in  a 
compatible  way.  I  have  introduced  another  bill  that  would  accom- 
plish that  result,  and  your  general  comments  on  whether  that  is 
a  proper  approach  I  think  would  be  extremely  helpful. 
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Then  Fd  like  to  get  your  advice  on  how  we  accomplish  that  part 
of  broad  band  network  deployment  that  is  the  most  difficult  and 
the  most  costly.  The  government,  in  my  view,  should  not  do  this. 


switch  into  the  premises  of  the  end  user  in  the  homes  and  bxisi- 
nesses  across  the  country. 

One  of  the  witnesses  commented  on  the  fact  that  Japan  has  a 
veiy  aggressive  program  already  in  the  works  to  accomplish  that 
deployment  across  tne  last  mile.  In  fact,  it  has  targeted  the  date 
2015  as  the  year  by  which  every  home  and  business  in  Japan  will 
be  connected  to  its  network  with  a  broad  band  capability.  How  do 
we  go  about  accomplishment  that  goal  in  the  United  States?  Once 
sii^ested  way  is  to  allow  telephone  companies  to  offer  cable  tele- 
vision service  within  their  telephone  service  areas  as  a  means  of 
giving  them  the  financial  incentive  necessary  to  accelerate  deplov* 
ment  of  fiber  optic  technolo^r,  other  kinds  of  broad  band  tech- 
nology, and  distal  switches  all  throughout  the  network.  Is  that  a 
proper  goal?  what  about  allowing  cable  companies  to  offer  tele- 
phone service  as  a  way  to  stimulate  their  deployment  of  broad  band 
technology,  again  with  the  goal  of  ^ettin^  the  end  user  tied  into 
this  network  with  interactive  capabilities?  And  any  other  sugges- 
tions that  you  have  for  how  we  might  accomplish  that  deployment 
over  the  last  mile  would  be  very^  welcome. 

Well,  there  are  several  questions  there,  and  I  would  call  on  you 
each  in  turn  to  offer  your  comments  on  whether  we  have  ade- 

auately  defined  the  government  role  in  this  and  what  other  steps 
be  government  ou^ht  to  take  in  order  to  achieve  the  objectives 
that  nave  been  specified. 
Mr.  Tauke? 

Mr.  Tauke.  Thank  you,  Mr.  Chairman.  This  gets  right  to  the 
heart  of  it.  I  think  one  of  the  issues  that  confronts  you  as  you  ad- 
dress this  area  of  policymaking.  Commenting  on  the  outline  that 
you  ofiered,  first,  I  think  generally  you  have  hit  the  nail  on  the 
nead  in  defining  the  government  role.  There  are  two  areas  where 
I  would  like  to  clarify  at  least  our  thinking. 

First,  in  the  setting  of  standards  and  protocols,  I  think  it's  best 
to  emphasize  government,  as  you  alluded  to,  as  potentially  a  pro- 
moter of  a  stfluridard-setting  process,  but  we  believe  that  generally 
having  the  private  sector  actually  set  the  standards  has  worked 
reasonably  well  with  the  government  in  a  sense  promoting,  prod- 
ding, overseeing  that  process,  and  we  would  like  to  see  that  model 
continue  wherever  feasible. 

The  second  comment  on  your  five  areas  of  government  operation 
or  role  would  be  in  the  area  of  providing  interconnection.  We  be- 
lieve that  if  we're  trying  to  hook  a  local  school  into  internet— let's 
say,  the  local  elementaiy  or  high  school — ^that  the  government  rule 
should  be  to  provide — ^the  preferred  route  would  be  for  government 
to  provide  direct  funding  to  that  local  sdiool  that  that  local  school 
can  then  use  to  buy  services  on  existing  networks.  Rather  than 
having  that  local  school  district  go  out  and  build  the  network  or 
purchase  private  line  services  from  existing  telephone  network  or 
whatever,  or  I  should  say  purchasing  the  building  of  a  separate  pri- 
vate line  from  the  telephone  industi^  or  some  other  segment  of  the 
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communications  industry,  we  believe  it  would  be  preferable  for  the 
funds  to  go  to  the  end  users  to  purchase  services  rather  than  bxiild 
facilities.  And  we  believe  that  that  is  one  of  the  ways  in  which  you 
can  stimulate  the  development  of  this  network  and  you  enhance 
the  probability  that  the  network  will  become  ubiquitous  in  commu- 
nities. ,    ^  , 

I  don't  want  to  be  parochial,  but  again  going  back  to  my  home 
state  which  has  had  some  experience  in  wvemment  trying  to  de- 

Eloy  a  network  in  order  to  jump-start  the  National  Information  In- 
rastructure,  the  legislature  is  now  struggling  with  the  fact  that 
once  you  get  it  to  the  school,  then  how  do  you  get  that  tied  m  with 
the  local  households  that  are  in  the  same  block  or  two  blocks  or 
three  blocks  away?  And,  in  essence,  you  don't  want  to  get  into  a 
situation  where  you  have  built  one  entity  or  structure  or  architec- 
ture or  network  for  a  selected  group,  but  you  haven't  facilitated  the 
expansion  of  that  to  other  players. 

The  last  comment  is  that  in  order  for  us  to  integrate  these  net- 
works, I  think  we  have  to  understand  that  there  are  a  number  of 
obstacles  that  have  to  be  addressed.  Pricing  issues  were  alluded  to 
by  Dr.  Barker.  I  mean,  the  fact  is  that  the  private  sector  today 
doesn't  provide  a  comparable  service  generally  at  a  comparable 
price,  and  that  needs  to  be  addressed.  Some  of  the  regulatory  is- 
sues that  you  alluded  to  needed  to  be  addressed.  There  will  be  a 
series  of  public  policy  questions  that  have  to  be  addressed  in  order 
for  us  to  reach  that  Nil  vision,  but  if  you  have  the  right  frame- 
work, which  you're  putting  in  place,  then  we  will  begin  to  gradually 
move  those  decisions  through  the  process. 
Mr.  Boucher.  Thank  you,  Mr.  Tauke. 
Mr.  Ewald?  .  , 

Mr.  Ewald.  To  go  through  the  points  that  you  raised  one  by  one, 
we  would  feel  that,  in  fact,  government  support  of  the  R&D  activi- 
ties, the  network  technologies,  high  performance  computing,  that  is 
absolutely  appropriate.  Secondly,  creating  the  test  bed,  the  dem- 
onstration prototypes  and  vehicles,  those  ars  clearly  appropriate 
and  our  member  company,  CSPFs  member  companies  are  partici- 
pating with  the  national  labs  and  other  industrial  participants  in 
some  of  those  activities. 

Use  the  word  "stimulating."  The  setting  of  standards  and  proto- 
cols, we  would  support  that  that  clearly  is  a  government  role.  The 
caution  there,  of  course,  is  that  we  dont  standardize  too  soon.  And 
so  as  we're  able  to  have  some  experience  with  the  test  beds,  with 
the  R&D,  with  the  actual  practice  of  unplementing  these  networks, 
then  standards  can  come  along.  We  have  to  ho  careful  about  get- 
ting ahead  of  the  game,  however,  or  we  will  limit  the  ability  to 
move  ahead.  ...     , ,  , 

Connections  for  universities,  libraries,  organizations  like  that 
which  are  a  key  part  of  the  National  Information  Infrastructure, 
those  organizations  are  supported  in  manv  ways  by  federal  activi- 
ties, by  federal  funds,  and  so  as  a  part  of  that  granting  process  sup- 
porting part  of  their  ongoing  business  through  granting  them  the 
ability  to  get  on  the  Nil,  we  believe  would  be  appropriate  as  well. 

You  had  a  question  about  creating  networks  of  networks  really, 
if  I  put  it  in  ttiose  terms,  and  clearly  that  will  be  a  way  that  this 
gets  implemented.  There  are  many  networks  in  existence  today. 
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They  will  have  to  interoperate  and  all  the  rest.  Exactly  how  that 
happens,  we  have  not  taken  a  position  on.  We,  again,  come  from 
the  computer  systems  perspective,  and  ihe  cable  companies,  tele- 
phone companies,  and  all  the  rest  of  that  I  think  will  have  to  be 
worked  out,  but  we  have  not  taken  a  position  on  that. 

What  is  clear,  however,  is  that  there  has  to  be  a  mechanism  in 
place  to  be  able  to  actually  deploy  the  Nil  out  to  workstations  or 
personal  computers  in  people's  homes,  in  ofiBces,  in  research  labora- 
tories all  across  the  coxmtfy.  So  deplovment  clearly  is  an  issue,  but 
we  don't  have  a  position  on  exactly  how  that  last  mile  shoidd  be 
done. 

I  would  add  a  few  thing,  and  they  will  sound  very  familiar.  And 
they  are  other  things  that  we  believe  that  government  should  take 
the  lead  on— is  the  partnering  with  indusfiy,  the  applications  de- 
velopment work  that  will  take  place,  and  then  the  focus  on  results 
here,  delivering  real  results.  And,  again,  our  desire  is  that  this  is 
not  just — and  I  know  ifs  yoiirs  as  well — not  just  an  R&D  program, 
but  there  is  a  component  of  R&D,  but  it's  really  focused  on  deploy- 
ment and  on  results  and  on  producing  something.  And  jto  do  that, 
we  have  to  use  computers  and  networks  and  software  and 
workstations  that  work  today,  that  are  dem,  istrable  today. 

Mr.  Boucher.  Mr.  Ewald,  I  realize  you're  speaking  for  a  larger 
group  of  computer  industry  chief  executive  officers  today.  To  this 
point,  you  have  confined  your  comments  jxist  to  those  areas  where 
the  group  has  taken  a  position,  but  you  personally  have  a  great 
deal  of  expertise  in  this  area,  managing  as  you  do  the 
supercomputer  program  for  Cray  Research.  And  so  let  me  just  ask 
for  your  personal  view,  departing  from  your  role  as  spokesman  for 
the  larger  group. 

We  are  very  interested  in  trying  to  come  to  practical  terms  with 
a  means  to  make  sure  that  the  network  of  networks  is,  in  fact,  fully 
interoperable,  that  these  1,300  locally-owned  networks  throughout 
the  country  are  managed  in  such  a  way  that  they're  compatible,  so 
that  the  information  land  of  flows  seamlessly  from  one  point  of  the 
Nation  to  any  other  part  of  the  coxintry. 

One  way  to  do  that  is  to  have  the  Federal  Communications  Com- 
mission instruct  the  local  telephone  industry  to  plan  and  manage 
changes  in  the  network  in  such  a  way  that  we  meet  that  goal  of 
interoperability.  Is  that  logical  approach?  I  mean,  do  you  think  that 
makes  sense?  And  do  you  have  any  other  ideas  for  how  we  might 
meet  that  goal  apart  from  that  approach? 

Mr.  EWALD.  Speaking  now  for  Cray  Research  and  not  CSPP,  a 
couple  of  things  are  clear  to  us,  and  that  is  that  we  do  need  vety 
broad  connectivity.  So,  again,  the  idea  of  having  networks  of  net- 
works and  the  interoperability,  that  is  key  to  implementing  this. 
It's  key  to  the  ongoing  competitiveness  of  the  coxintry,  of  gettmg  in- 
formation arouna  the  country.  So,  as  a  company,  in  fact,  we  sup- 

ort  that  and  we  probably  desire  higher  speed  connections  to 

omes  and  other  places  than  others  would  because  of  the  type  of 
computing  that  we  see  being  able  to  be  done.  This  example  that  I 
telked  about  coming  from  Germany  before  is  just  one  example. 

Translating  that,  though,  in  terms  of  do  we  know  enough  yet 
today  about  should  we  be  dicteting  that  we  need  a  fiber  connection 
to  every  home  or  should  we  use  coaxial  cable  through  the  cable  TV 
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companies — I  don't  think  we  know  enough  about  that  yet,  nor  do 
we  know  enough  about  the  einerg^^  protocols  that  are  being 
used — again,  Cray  Research  doesn't.  Between  work  that's  being 
pushed  on  Sonnet,  on  ISDN,  oh  ATMs^  and  all  of  that,  it  is  not  yet 
clear  to  us  yet  what  the  actucd  physiiml  i&plei&entation  models  will 
be.  Our  guess  is,  frankly,  that  thcf^  WUI  be  multiple  physical  im- 
plementations of  getting  coMiliiuhiCatioh  C>ut  td  iiidividual  homes 
and  laboratories,  and  belief  is  that  it's  ]probably  a  little  too  early 
to  say  that  there  will  be  just  one. 
Mr.  Boucher.  Okay.  Dr.  Barker*? 

Dr.  Barker.  Well,  I  apologize  for  being  repetitive,  but  I  mostly 
agree  with  all  thaf  s  been  said  here.  I  ih&k  that  your  definition  of 
the  proper  role  of  the  government  I  think  is  entirely  appropriate, 
funding  R&D,  funding  the  applications  su^h  as  defined  in  the  bill, 
and  creating  of  test  bed  networks  to  allow  dexnonstration  and  ex- 
perimentation in  those  areas. 

In  the  area  of  common  standards  and  protocols,  IH  say  that  it's 
unprecedented,  I  believe,  historically  In  the  eoitimlinications  indus- 
try the  amount  of  consensus  which  is  eurfentlv  being  formed  on  a 
new  set  of  broad  band  ISDN,  ATM  standatds;  There  has  never 
been  such  an  agreement  between  the  traditionally  disparate  voice 
and  data  communities,  between  the  traditional  local  and  wide  area, 
between  the  traditional  applicati6r.s  and  emerging  applications 
areas. 

So  I  think  that — and  those  standards,  furthermore,  are  clearly 
being  defined  in  the  context  of  and  internetworking  environment, 
a  network  of  networks,  a  network  of  networks  of  networks.  And  so 
I  think  that  that  is  progressing,  in  fact,  astoundingly  well,  unprece- 
dented historically.  And  I  think  that  the  government's  role,  I  don't 
believe,  should  be  dictating.  I  believe  that  involvement  and  advis- 
ing and  making  sure  that  the  services  and  products,  the  extent  of 
products  that  are  being  acquired,  iii  fact,  conform  to  those  emerg- 
ing standards,  I  believe  is  appropriate,  but  I  don't  believe  the  gov- 
ernment should  be  defining  those  emerging  standards. 

I  guess  in  terms — ^I  do  believe  that  the  government  does  neid  to 
be  providing,  as  you  say,  connectivity  to  organizations  such  as 
schools,  educational  and  research  organizations.  I  would  view  that 
as  a  set  of  services  the  government  needs  to  provide  to  those  insti- 
tutions for  the  reasons  you've  outlined  which  the  government 
should,  in  fact,  procure  on  what  is  the  most  economically  basis  for 
the  government  to  procure  those,  rather  than  it  being  decreed  that 
they  should  be  procured  along  a  particular  set  of  lines  independent 
of  the  relative  cost  of  that  and  other  kinds  of  possibilities. 

In  terms  of  your  questions  about  allowing  telephone  companies 
to  offer  cable  or  cable  companies  to  offer  telephone-tjrpe  services,  I 
do  believe  that  as  the  newly  emerging  set  of  standards  become 
broadly  accepted — and  we've  seen  it  accepted  at  this  point  within 
the  cable  industry  as  a  means  of  providing  on-demand  cable,  with 
Time-Warner,  for  example,  with  any  number  of  the  telephone  com- 
panies, and  so  forth — I  think  that,  in  fact,  the  services  which  are 
going  to  be  used  by  those  various  organizations  to  provide 
connectivity  to  the  office  building  or  the  home  are,  in  fact,  going 
to  be  technologically  indistinguishable,  and,  therefore,  I  think  the 
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iesislative  or  judicial  restrictions  on  allowing  them  to  provide  the 
ftul  range  of  services  really  become  obsolete  and  no  longer  sensible. 

Mr.  Boucher.  They  become  barriers,  in  fact,  don't  thev,  to  a 
more  rapid  pace  of  deployment  of  the  broad  band  technology? 

Dr.  Barker.  I  believe  that  very  strongly. 

Mr.  Boucher.  Okay.  Dr.  Rashid? 

Dr.  Rashid.  Well,  in  my  earlier  statements  I  already  pointed  out 
that  our  strong  agreement  with  the  direction  that  tMs  legislation 
is  taking  in  terms  of  support  for  research,  in  terms  of  support  for 
libraries,  educational  institutions,  I  think  that's  a  very  important 
part  of  it.  I  think  that  will  stimulate  a  great  deal  of  intellectual  ac- 
tivity and  innovation. 

In  the  area  of  standards,  I  agree  with  the  other  panel  members; 
I  think  the  government's  role  is  to  set  goals,  to  act  as  a  catalyst, 
to  inspire.  Ultimately,  I  prefer  leaving  lowest  level  decisions  to  the 
scientists  and  the  engineers  who  really  understand  the  problems  at 
a  particular  point  in  time.  And,  of  course,  it's  important  to  recog- 
nize that  there  are  no  ultimate  answers  and  ultimate  solutions  in 
our  business.  As  I  pointed  out,  the  rate  of  iimovation  is  so  great 
that  almost  anything  you  do  today  will  be  obsolete  in  five  to  ten 
years. 

In  terms  of  the  interconnectivity  issue,  I  think  that's  absolutely 
crucial.  I  think  it's  i  nportant  in  order  to  create  the  kinds  of  new 
industries  that  we're  talking  about  creating,  tiiat  we  be  able  to  pro- 
vide good  interconnectivity,  good  open  connections  to  all  the  dif- 
ferent potential  players,  and  an^  regulatory  mechanisms  that  can 
be  used  to  help  achieve  that  I  thmk  are  desirable. 

With  respect  to  the  point  about  cable  television  and  telephone 
services,  I  think  the  comment  that  Dr.  Barker  made  is  basically 
correct  Technologically,  these  industries  are  rapidly  emerging,  and 
sort  of  the  reality  is  that  there  are  two  mi^'or  kinds  of  companies 
that  have  wires  into  people's  homes.  We  will  certainly  be  able  to 
provide  conunon  sorts  of  services  across  those  wires,  and  I  think  it 
will  be  an  important  set  of  public  policy  decisions  to  decide  how  to 
allow  that  competition  to  take  shape. 

Thank  you. 

Mr.  Boucher.  Well,  thank  you  very  much. 

It  seeius  that  a  common  thread  through  your  answers  is  that  the 
government  should  not  be  setting  the  standards  and  protocols,  but 
needs  to  be  a  catalytic  force  in  order  to  have  the  private  sector  ac- 
complish that  result.  I'm  sure  you've  looked  at  the  provisions  of  our 
bill  that  encourage  research  and  provide  the  general  guidance  for 
that  kind  of  standard-setting.  Are  we  targeting  that  about  the  right 
way  or  is  there  something  else  we  ought  to  ao  to  make  sure  that 
common  standards,  formats,  protocols,  are,  in  fact,  established  for 
the  storage  and  retrieval  of  information? 

Who  wants  to  answer?  Dr.  Rashid,  do  you  want  to  comment? 

Dr.  Rashid.  Well,  I  think  this  is  an  area  where  the  devil  is  usu- 
ally in  the  details.  I  think  that  the  general  flavor  of  the  legislation 
is  correct,  that  the  general  view  that  government  can  help  and  pro- 
vide inspiration  into  setting  standards  is  an  accurate  one,  and  I 
think  that  the  biggest  concern  in  the  long  run  is  trying  to  make 
sure  that  the  process  doesn't  become  so  bureaucratic  that  our  com- 
petitors outside  the  United  States  are  able  to  leapfrog  ahead  of  us. 
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Mr.  Boucher.  All  right.  Does  anyone  have  anything  else  they'd 
like  to  offer  on  that  particular  question? 

[No  response.]  . 

Mr.  Boucher.  Let  me  turn  to  another  question,  and  that  is  this: 
Mr.  Tauke  suggested  that  there  may  be  a  problematic  quality  to 
our  provision  with  regard  to  connecting  schools,  libraries,  and  state 
and  local  governments  because  the  legislation  does,  in  fact,  suggest 
that  the  government  could  provide  funding  both  to  connect  these 
institutions  directly  to  each  other  and  also  to  connect  them  to  the 
internet. 

Now  my  question  to  you  is  this:  if  we're  going  to  provide  for  gov- 
ernment funding  of  the  connection  of  these  institutions  directly  to 
the  internet,  is  there  any  reason  that  we  should  consider  a  work- 
aroimd  of  that,  another  connection  that  would  allow  these  institu- 
tions to  be  linked  directly  to  each  other? 

The  suggestion  Mr.  Tauke,  speaking  on  behalf  of  the  telephone 
industry,  is  making  is  that  perhaps  this  would  provide  a  govern- 
ment competition  for  the  telephone  industry  that  might  be  unjusti- 
fied. Any  thoughts  on  whether  we  should  take  that  second  step 
once  we've  already  provided  for  connections  to  the  internet  by  say- 
ing that  these  facilities,  through  the  ^ise  of  government  funds, 
could  be  linked  directly  to  each  other? 
Mr.  Ewald?  ,  ^ 

Mr.  EWALD.  It  wou*  i  seem  to  me  that  the  key  thing  that  the  li- 
braries have— I  think  there  are  two  things  here,  the  libraries  and 
organizations  like  those  who  are  repositories  of  data,  and  the  key 
then  is  to  be  able  to  link  the  libraries  to  people  who  can  use  the 
data.  And,  similarly,  the  schools  or  places  in  state  governments, 
local  governments,  are  places  that  will  consume  data.  So,  in  that 
sense,  perhaps  it  makes  some  sense  to  think  that  they  could  be 
connected  together. 

But  I  would  think  at  least  that  the  more  general  use  of  the  data 
that  the  libraries  have  is  across  the  spectrum  of  the  country,  not 
just  within  that  community.  So  what  would  make  sense  to  me 
would  be  the  broader  set  of  connections. 

Mr.  Boucher.  Let  me  just  walk  with  you,  if  I  may,  through  the 
technology  of  this.  If  we  have  broad  band  connections  linking  these 
institutions  to  the  internet,  and  assuming  the  broad  band  cajjabil- 
ity  of  the  internet  itself,  what  would  be  gained  by  linking  the  insti- 
tutions directly  through  yet  another  broad  band  connection?  Why 
wouldn't  the  internet  connection  in  and  of  itself  be  sufficient? 
Mr.  Ewald?  ^  _ 

Mr.  EWALD.  I  think  that's  a  good  question  and  one  that  1 
wouldn't  challenge.  What  you  could  imagine,  if  there  were  higher 
speed  connections,  if  there  were  a  subnetwork,  for  example,  con- 
necting these  together,  that  they  might  be  able  to  have  higher 
speed  connections;  they  might  be  able  to  share  more  information 
through  that  backbone.  But,  ultimately,  it  would  seem  to  me, 
again,  the  key  is  to  provide  that  information  to  people  all  oyer  the 
coimtry,  to  industry,  and  so  the  key  there,  I  think,  again,  is  high 
speed  connection  between  all  the  consumers  of  the  data  and  people 
who  will  turn  the  data  into  information.  I  wouldn't  disallow  that 
the  libraries  all  be  connected  together,  but  they  could  certainly  do 
that  over  the  internet.  I  don't  know  how  to  say  it  differently. 
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Mr.  Boucher.  No,  I  think  you  said  it  well. 
Dr.  Barker? 

Dr.  Barker,  Thank  you. 

I  guess  Fm  not  sure  that  there  is  that  substantive  a  difference 
between  the  two  sides,  in  that  the  internet  is  nothing  more  than 
a  network  of  autonomously  operated  networks  anyway.  Those  sepa- 
rate networks  have  sprung  up  in  fair  part  to  address  some  particu- 
lar need  of  some  particular  community;  for  example,  the  need  to 
provide  higher  band  width  services.  I  mean,  I  can  imagine  in  the 
educational  community,  for  example,  using  OC-III  speed  ATM  to 

Erovide  reed  time  sharing  of  course  materials,  so  that  you  could 
ave  centers  of  expertise  at  some  of  the  outstanding  universities 
that  would  be  shared  by  students  from  around  the  country.  That 
might  reqxiire  a  capability  which  is  well  beyond  what  toda/s 
internet's  capability  is  in  any  short-term  time  frame.  Therefore,  it 
might  require  construction  of  what  is  in  some  sense  a  new  network 
to  provide  that  capability,  which  would  then  simply  become  a  part 
of  the  internet  and  a  resource  which  then  presumably  might  be 
more  broadly  utilized  by  a  broader  community  on  some  fee  basis. 

Mr.  Boucher,  If,  on  the  other  hand,  what  we're  attempting  to  do 
is  get  basic  connections  into  elementary  and  secondary  schools,  for 
example,  across  the  country,  would  it  not  be  a  significant  step  for- 
ward and  probably  the  first  goal  that  we  ought  to  achieve  to  simply 
get  those  institutions  connected  with  a  broad  band  capability  to  the 
mtemet  itself? 
Dr.  Barker? 

Dr.  Barker.  I  believe  that  that  is  a  very  important  goal.  I  think 
that  it  will  be  a  longer  time  before  those  institutions  have  the  capa- 
bility to  really  fully  utilize  the  broad  band  width.  I  think  that  some 
of  the  hieher  education  institutions  will  have  the  resources  to,  in 
fact,  be  able  to  utilize  those  services  more  quickly,  but  I  do  believe 
that  as  quickly  as  possible,  using  broad  band  connectivity  as  a 
means  of  disseminatmg  that  kind  of  educational  expertise  broadly, 
both  geo^aphically  and  vertically  through  the  educational  struc- 
ture, I  thmk  is  a  very  important  goal  of  this  legislation. 

Mr.  Boucher.  Ana  without  belaboring  the  point,  let  me  just  ask: 
If  what  we're  basically  tiying  to  do  is  connect  libraries  in  such  a 
way  that  people  in  their  homes  or  business  people  in  thei^^  offices 
can  browse  through  an  electronic  index  and  retrieve  a  specific  docu- 
ment and  print  that  out  on  their  laser  printer,  it  would  be  enough 
just  to  have  it  connected  through  the  internet,  woidd  it  not?  We 
wouldn't  have  to  have  any  direct  connections  among  libraries  thtxt 
goes  beyond  that? 

Dr.  Barker.  To  the  extent  that  there  is  an  internet  component 
with  adequate  broad  band  and  protocol  capability  to  support  that 
kind  of  usage,  absolutely. 

Mr.  Boucher.  Okay.  Mr.  Tauke? 

Mr.  Tauke.  Well,  Mr.  Chairman,  just  to  attempt  to  clarify  a  little 
bit  the  point  that  I  was  making,  if  I  mi^ht,  I  thmk  that  there  will 
inevitably  be  a  variety  of  interconnections  among  institutions  of 
learning,  elementary  schools,  higher  education,  secondary  schools, 
others.  And  that  is  good.  I  think  what  we  are  talking  about  here 
is  our  concern  that  when  funding  goes  to  an  institution,  a  school 
district,  a  state  university  system,  for  access  to  internet,  that  we 
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would  prefei^we  think  it's  appropriate  that  the  preference  be  that 
that  money  so  to  the  end  user  to  purchase  services  rather  than 
going  to  bwla  facilities. 

And,  in  essence,  the  question,  I  guess,  comes  down  to  who  con- 
trols the  excess  capacity  over  a  given  connection.  We  believe  that, 
in  essence,  tiiat  excess  capacity  shouldn't  be  controlled  by  the  local 
elementary  school,  but  instead  that  that  excess  capacitv  should  be 
controlled  by  a  provider  of  services,  whether  it's  a  cable  company, 
a  telephone  company,  or  whoever  it  happens  to  be.  Because  by  8u- 
lowing  that  excess  capacity  to  be  controlled  by  a  private  provider 
of  services,  then  you  can  facilitate,  we  think,  the  hooking  in  of  resi- 
dential customers  and  others  into  this  network. 

One  of  the  concerns  is  that  we  not,  in  a  sense,  have  disconnected 
networks  out  there  that  have  excels  capacity  that  try  to  sell  that 
capacity  in  a  way  that  xmdermines  the  abUity  of  our  traditional 
puolic  switch  network  to  have  the  traffic  on  it,  so  that  it  can  be 
upgraded,  so  that  it  can  be  interconnected  into  this  svstem.  And  if  s 
a  little  difficult  sometimes  to  determine  exactly  what's  the  right 
way  for  the  money  to  flow,  but  if  we  can  think  about  flowing  it, 
having  it  flow  for  the  purchase  of  services  where  the  excess  capac- 
ity of  whatever  structure  is  built  to  deliver  those  services  is  con- 
trolled by  the  private  sector  environment,  rather  than  by  the  user, 
we  think  that  is  preferable. 

Mr.  Boucher.  I  don't  disagree  with  that.  The  problem  that  we 
have  is  that  in  many  environments  if  s  not  going  to  be  commer- 
cially attractive  for  the  local  telephone  company  or  the  local  cable 
company  to  deploy  a  broad  band  capability  into  an  elementary 
school,  for  examnle,  that  leads  back  to  that  telephone  company 
switch,  or  if  the  cable  company  chooses  to  put  a  switch  in,  to  that 
company's  switch.  And  where  that  is  the  case  and  we  still  want  to 
achieve  distance  learning  potential  for  that  particular  elementary 
school,  it  seems  to  us  appropriate  that  the  Federal  Government 
would  then  help  to  finance  the  installation  of  that  broad  band  con- 
nection. Thafs  what  our  connections  program  is  all  about.  You 
don't  disagree  with  that  as  a  policy  goal,  do  you? 

Mr.  Tauke.  As  a  policy  goal,  we  don't  disagree  with  it.  I  think 
that  the  question  arises,  first  of  all,  if  there  is  a  customer  who  has 
dollars  to  pay  for  the  service,  how  often  will  the  situation  arise  that 
no  one  wul  provide  the  service?  We  believe  that  those  dollars,  if 
you  will,  will  serve  as  a  catalyst  for  the  construction  of  the  facilities 
necessary  to  deliver  that  service  to  the  school  and  eventually  to 
others  in  the  commxmity.  And,  theoretically,  that's  how  the  dollars 
would  best  be  used. 

Now  if  a  school  has  this  pot  of  money  to  purchase  those  services 
and  nobody  wants  to  build  the  facilities,  then  thafs  another  ques- 
tion. And  I  think  that  somewhere  along  the  line  the  policy  has  to 
be  made  that  perhaps  government  does  have  a  role  to  play,  then, 
in  the  building  of  that  Imk,  and  then  the  question  of  capacity— who 
controls  the  capacity — becomes  an  issue. 

I  happen  to  serve  on  the  board  of  a  college  where  the  word  went 
out  that  the  college  would  sell  capacity  to  businesses  in  the  commu- 
nis, so  that  they  could  buy  capacity  on  the  college  link  to  get  into 
the  network.  That,  in  our  judgment,  is  a  problem  because  we  would 
argue  if s  an  unfair  competition,  but  really  thafs  a  somewhat 
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minor  problem  compared  to  the  bigger  problem^  is  it  reduces  the 
incentive  or  the  possibility  of  tiiosebusmesses  being  served  by  a 
larger  network  that  gives  the  whole  comm\mi1^  access  to  the  broad 
band  capability  that  we  are  seeking  for  the  enure  Nation. 

Mr.  Boucher.  It  sounds  like  you're  commenting  in  part  on  the 
means  by  wUch  we  will  distribute  the  government  financial  sup- 
port to  establish  these  connections. 

Mr*  Tauke.  And  how  that  money  is  used. 

Mr.  Boucher.  Yes.  Put  it  in  the  hands  of  the  end  user,  and  then 
it  might  then  become  commercially  attractive  and  feasible  for  the 
telephone  company  or  the  cable  company  to  provide  the  connection. 
If  s  a  fair  point. 

I  have  some  other  questions,  but  111  defer  those  for  now  and  rec- 
ognize the  gentleman  from  New  York. 

Mr.  BOEHLERT.  As  usual,  the  Chairman  has  been  very  com- 
prehensive. IVe  been  sitting  here  for  thirty-eight  minutes  for  his 
live  minutes  of  questions.  [Laughter.] 

Mr.  Tauke,  let  me  ask  you,  what  impact  do  you  think  this  bill 
is  going  to  have  on  the  existing  telephone  network? 

Mr.  Tauke.  Generally,  we  believe  this  legislation  will  have  a 
positive  impact  on  the  existing  telephone  network.  Understand  the 
network  as  we  know  it  today  is  not  going  to  be  around  for  a  long 
period  of  time.  We  know  that  in  order  for  us  to  be  able  to  beprovid- 
ers  of  commimication  services  that  we're  goin^  to  have  to  oSer  that 
multimedia  capability — data,  voice — ^interactive  multimedia  capa- 
bility that  the  children  of  tomorrow  will  be  seeking,  and  so  will 
their  paronts,  I  guess. 

Ana  so,  consequently,  we  see  our  network  moving  toward  this  vi- 
sion of  a  National  Information  Infrastructure  as  other  networks,  in- 
cluding internet,  will  be  moving  toward  that  vision.  And  insofar  as 
this  le^slation  advances  that  cause  and  insofar  as  it  promotes  in- 
operability  and  tries  to  get  us  to  the  point  where  we  are  encourag- 
ing the  development  of  user  friendly  applications  that  will  put 
more  traffic  over  this  network,  all  of  these  things  we  think  are 
positive  for  our  industry.  So  as  a  general  rule,  I  think  we  believe 
this  le^slation  moves  in  the  right  direction. 

Mr.  BOEHLERT.  Fd  like  to  ask  you  and  the  other  panel  members 
aldo  if  you'ro  satisfied  with  the  provisions  in  the  bill  for  private  sec- 
tor input  through  OSTP  and  the  other  Federal  agencies  on  the  im- 
plementation. 

Mr.  Tauke.  Aro  we  satisfied? 

Mr.  Boehlert.  Yes,  ves. 

Mr.  Tauke.  As  I  alluded  to  both  in  my  oral  and  written  testi- 
mony, we  think  tliat  this  issue  of  private  sector  input,  decisionmak- 
inc^,  management,  as  Mr.  Ewald  roferred  to  it,  these  aro  vei;^^  criti- 
cal issues.  I  mean,  this  has  moved  from  the  stage  whero  it  was 
kind  of  an  experimental  activity  and  a  rolatively  narrowly-confined 
activity  to  one  that  is  becoming:  big  and  roaches  a  lot  of  people.  It 
has  10  million  users.  We're  going  to  have  a  lot  more  money  going 
into  it. 

And  so  as  a  result,  we  believe  that  the  decisionmaking  processes 
should  become  a  bit  more  formalized,  the  management  a  bit  more 
structured.  We  don't  want  a  lot  of  regulation.  Understand  that.  As 
a  bias,  we  don't  want  a  lot  of  regulation  of  this.  But  it's  important 
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that  users  and  providers  of  services  have  a  place  they  can  go  where 
(a)  they  can  get  decisions  made;  (b)  thev  can  raise  points  of  con- 
cern; and  (c)  if  you  will,  comment  and  talk  things  out. 

We  have  fairly  good  processes  in  our  government  generally  for 
doing  that,  but  it  is  very  difficult  I  think  for  all  the  players  con- 
nected with  NREN  internet  to  figure  out  where  you  go  to  make  a 
point  if  you  have  a  concern.  That's  been  a  problem.  And  if  you  have 
read  the  Inspector  General's  report,  you  can  see  that  on  tlungs  like 
the  acceptable  use  policy  question,  which  a  major  policy  deci- 
sion, there  was  not  a  normal  formal  rulemaking  procedure  which 
would  allow  for  public  comment  and  inpuy:  We  beueve  that  by  fol- 
lowing some  of  the  recommendations  in  the  IG  report  and  looking 
a  little  bit  at  some  of  the  structures  set  in  place  in  this  bill  that 
we  can  put  in  place  a  process  that  is  going  to  serve  this  effort,  this 
program,  well  and  allow  everybody  to  have  input  in  an  orderly  and 
timely  way. 

Mr.  BOEHLERT.  Mr.  Ewald,  would  you  comment  on  that? 

Mr.  EWALD.  ifes,  sir.  Really  comments  fall  into  two  categories. 
One  is  that  we  think  that  the  bill  sets  up  a  framework  which  will 
allow  for  good  forums  for  input  and  improved  management.  So  I 
believe  that  the  framework  is  there.  The  real  test  is  this  second 
issue,  and  that  is  how  it  gets  implemented,  and  we  would  just  come 
back  to  wanting  to  make  sure  that  there  is  a  valid  and  accepted 
way  for  industry  to  put  in  comments,  to  provide  some  oversight, 
and  then,  as  importantly,  for  the  Congress,  the  administration  to 
measure  the  results.  We've  talked  about  results  several  times. 

So  I  think,  in  summary,  the  framework  looks  like  it's  there.  The 
real  challenge  I  think  will  be  on  implementation  to  make  sure  that 
industry  gets  listened  to  and  the  advisory  committee,  and  then, 
secondly,  that  we  know  what  the  programmatic  directions  are  and 
that  the  results  get  measured  on  an  ongoing  basis,  and  change  the 
program  if  we're  not  meeting  the  results.  We've  got  to  meet  these 
results  and  get  going. 

Mr.  BOEHLERT.  Okay.  Dr.  Barker? 

Dr.  Barker.  I  think  I  have  very  little  to  add  to  Mr.  Ewald's  com- 
ments. 

Mr.  Bo  :hlert.  Dr.  Rashid? 

Dr.  Rashid.  I  think  basically  the  same  point.  I  think  it's  ulti- 
mately the  case  that  you  don't  want  the  government  running  the 
network.  I  mean,  you  really  want  the  private  sector  doing  that.  But 
certainly  there's  going  to  be  a  significant  transition  period,  and  I 
think  the  opportunities  for  everyone  to  participate — from  industry, 
from  the  academic,  and  from  the  government — are  very  important. 

Mr.  BOEHLERT.  Mr.  Tauke,  the  bill  includes  a  restriction  on  the 
use  of  test  beds  for  other  than  experimental  purposes.  Does  that  re- 
striction satisfy  the  concerns  raised  by  your  uEO  last  month? 

Mr.  Tauke.  As  indicated  in  our  CEO  policy  statement,  we  believe 
that  that  kind  of  restriction  was  appropriate  and  we  believe  that 
the  restriction  is  correct  insofar  as  it  applies  to  the  NSFNET  back- 
bone and  the  test  beds.  We  do  believe  that  there  is  some  need  for 
additional  clarification  on  the  funds  that  go  to  the  mid-level  net- 
works and  what  those  funds  may  be  used  for.  And  that  was  the 
issue  that  I  addressed  a  few  moments  ago  with  Chairman  Boucher. 
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Essentially,  we  think  that  the  funds  should  be  expended  in  such 
a  way  that  tiie  end  users  purchase  services  and  do  not  end  up  con- 
trolling substantial  amounts  of  excess  capacity,  which  they  then 
market  in  tiie  community. 

Mr.  BOEHLERT.  Okay,  thank  you  very  much.  Thank  all  of  you. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Boehlert. 

One  of  the  witnesses — and  I  can't  recall  which  one;  you  can  vol- 
iinteer  when  I  ask  the  question — ^recommended  that  among  the 
goals  of  our  national  research  and  education  network  initiative 
should  be  a  guarantee  of  openness,  so  that  any  user  of  the  network 
has  an  equal  opportunity  for  access  with  all  other  users.  And  I 
can't  recall,  as  I  indicated,  who  suggested  that,  but  Fd  like  to  ask 
you  if  you  think  that  our  legislation  has  the  appropriate  guarantees 
of  that  degree  of  openness,  and  if  we  don't,  do  you  have  rec- 
ommendations for  ways  that  we  could  better  assure  it?  In  short,  is 
there  anything  further  that  we  need  to  do  statutorily  in  order  to 
make  sure  that  everybody  in  the  country  has  access  to  this  network 
and  a  full  opportimity  to  utilize  it? 

Dr.  Rashid? 

Dr.  Rashid.  Yes,  I  think  I  was  the  one  that  made  that  comment. 
And  the  comment  was  really  directed  at  the  notion  that  we  need 
to  provide  a  mechanism  to  make  sure  that  people  with  products 
and  services  that  want  to  access  the  network  and  make  their  serv- 
ices available  are  allowed  to  do  so. 

I  can't  right  off  the  top  of  my  head  point  to  anything  in  the  legis- 
lation that  would  preclude  that,  and  I  think,  in  fact,  that  the  provi- 
sions that  are  there  are  a  good  step  in  that  direction.  Ultimately, 
this  is  something  that's  going  to  require  a  fair  amount  of  attention, 
though,  from  the  government  as  the  networks  evolve  and  as  the 
circumstances  change. 

Mr.  Boucher.  I  want  to  express  the  appreciation  of  this  sub- 
committee to  each  of  the  witnesses  for  their  very  helpful  assistance 
today. 

Mr.  Tauke,  I  want  to  thank  you  for  the  very  helpful  comments 
that  were  provided  as  a  result  of  your  appearance  here  on  Feb- 
ruary 2nd  and  the  recommendations,  very  extensive  in  nature,  that 
were  forthcoming  as  a  consequence  of  the  dialog  that  we  had  at 
that  time,  many  of  which  are  reflected  in  the  bill. 

And  to  our  witnesses  from  the  computer  industry,  I'd  express  our 
appreciation  not  just  for  your  appearance  here  today,  but  for  the 
help  of  the  larger  project  that  is  comprised  of  the  chief  executive 
officers  of  computer  companies  in  the  structuring  of,  first,  the  High 
Perfonnance  Computing  Act  of  1991  and  then,  subsequently,  giving 
us  some  very  useful  thinking  that  has  served  as  the  foimdation  for 
the  bill  upon  which  we're  having  this  hearing  today. 

We  will  continue  to  consult  with  you  as  we  consider  additional 
refinements  before  we  act  on  this  measure,  and  you  can  expect 
many  additional  questions  from  us  as  we  proceed  down  that  path. 

With  the  subcommittee's  thanks  to  these  witnesses  and  to  Dr. 
Gibbons,  there  being  no  further  business  to  come  before  the  panel 
today,  this  hearing  is  adjourned. 

[Whereupon,  at  11:56  a.m.,  the  Subcommittee  adjourned,  subject 
to  the  call  of  the  Chair.] 
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1757— HIGH  PERFORMANCE  COMPUTING 
AND  HIGH  SPEED  NETWORKING  APPLICA- 
TIONS ACT  OF  1993 


THURSDAY,  MAY  6,  1993 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 

Subcommittee  on  Science, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  recess,  at  1:56  p.m.,  in  room 
2318,  Raybum  House  Office  Building,  Hon,  Rick  Boucher  (chair- 
man of  the  subcommittee)  presiding. 

Mr.  Boucher.  The  subcommittee  will  come  to  order. 

This  afternoon  the  Science  Subcommittee  continues  its  hearings 
on  the  High  Performance  Computing  and  High  Speed  Networking 
Applications  Act  of  1993,  H.R.  1757.  The  bill  creates  research,  de- 
velopment, and  demonstration  efforts  in  high  speed  networking 
technologies  which  are  essential  to  achieving  the  Administration's 
goal  of  creating  information  superhighways  for  the  Nation.  It  em- 
bodies the  information  infrastructure  provisions  of  the  President's 
technology  plan,  identified  as  Technology  for  America's  Economic 
Growth,^eleased  on  February  22nd  of  this  year. 

Our  goal  is  to  make  new  networking  technologies  widely  avail- 
able to  the  public  for  applications  such  as  routing  medical  informa- 
tion at  unprecedented  speeds,  developing  network-accessible  digital 
libraries.  Unking  schools  and  teachers  for  distance  learning,  and 
disseminating  the  vast  stores  of  government  information.  The  bill 
will  foster  the  creation  of  a  common  set  of  standards  and  protocols 
for  use  of  the  high  speed  network  and  will  finance  the  development 
and  demonstration  of  new  networking  technologies. 

Today's  bearing  is  the  second  of  three  this  subcommittee  is  plan- 
ning to  obtain  the  views  of  a  wide  range  of  network  providers  and 
users  of  network  services.  On  April  the  27th,  we  heard  from  the 
President's  Science  Advisor,  Dr.  Jack  Gibbons,  who  expressed  sup- 
port on  behalf  of  the  Administration  for  the  provisions  of  the  bill 
and  indicated  that  a  detailed  review  of  its  provisions  is  now  under- 
way by  a  variety  of  Federal  agencies.  We're  anticipating  a  more  de- 
tailed statement  of  the  views  from  the  Administration  sometime 
later  this  month. 

Also  on  April  27,  testimony  was  received  from  a  panel  of  wit- 
nesses representing  the  telecommunications,  software,  computer, 
and  network  hardware  industries.  These  witnesses  expressed 
strong  support  for  the  bill  and  made  very  thoughtful  suggestions 
for  ways  to  improve  it.  I  was  particularly  impressed  with  the 
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breadth  of  vision  these  witnesses  demonstrated  in  expressing  the 
potential  benefits  of  high  speed  networks.  They  underscored  the 
importance  of  wide  access  for  everyone  to  the  information  super- 
highway and  the  need  for  interconnection  and  fUll  interoperability 
of  the  many  components  which  constitute  the  information  infra- 
structure. 

Today's  hearing  will  focus  on  provisions  of  the  bill  that  address 
specific  applications  for  areas,  such  as  health  delivery,  education, 
and  access  to  information  in  libraries  and  government  agencies. 
Witnesses  with  special  expertise  and  experience  in  these  fields 
have  been  invited  to  comment  on  the  provisions  of  the  bill  and  to 
recommend  additional  purposes  toward  which  our  research  efforts 
should  be  focused. 

We  would  like  to  extend  a  welcome  to  each  of  our  witnesses.  A 
number  of  members  of  this  subcommittee  have  asked  that  their 
statements  be  included  in  the  record,  and,  without  objection,  the 
record  will  contain  their  statements. 

And,  without  objection,  the  record  will  also  contain  the  prepared 
written  statements  of  each  of  the  witnesses  who  will  appear  before 
the  Subcommittee  this  afternoon,  and  we  would  welcome  the  oral 
summary  of  each  of  the  witnesses,  reflecting  in  summary  form  the 
content  of  their  written  statements. 

We  start  this  afternoon  by  welcoming  our  colleague  from  New 
York,  who  chairs  a  subcommittee  on  the  House  Committee  on  Edu- 
cation and  Labor,  Mr.  Major  Owens,  from  the  State  of  New  York. 
Miyor,  we  welcome  you  and  you  may  proceed  as  you  wish. 

STATEMENT  OF  HON.  MAJOR  IL  0¥^S,  A  REPRESENTATIVE 
IN  CONGRESS  FROM  THE  STATE  OF  NEW  YORK,  AND  CHAIR- 
MAN, HOUSE  SUBCOMMITTEE  ON  SELECT  EDUCATION  AND 
CIVIL  RIGHTS 

Mr.  Owens.  Thank  you  very  much,  Mr.  Chairman.  And  I  want 
to  congratulate  you  on  this  piece  of  new  world  order  legislation.  It's 
going  to  be  very  vital  as  we  move  toward  the  year  2000.  And  since 
you're  a  ^aduate  of  the  Education  and  Labor  Committee,  Fm  sure 
that  our  interests  with  respect  to  education  and  access,  those  inter- 
ests are  in  very  good  hands. 

For  the  past  30  years,  weVe  experienced  a  sea  of  change  and  im- 
derstanding  and  defining  ourselves  as  reflected  in  the  passage  of 
the  Voting  Rights  Act,  the  Americans  with  Disabilities  Act,  the 
Civil  Rights  Act.  Each  is  now  the  law  of  the  land  and  serves  to  en- 
franchise and  empower  those  Americans  who  historically  have  been 
excluded  from  the  full  benefits  of  citizens. 

As  the  Congress  looks  forward  to  the  21st  century,  we  must  es- 
tablish laws — all  of  our  laws  should  reflect  this  Nation's  diversity. 
We  must  look  for  new  challenges  and  seek  new  ways  to  ensure  in- 
clusion, not  segregation,  for  our  citizens. 

Access  to  information  via  the  telecommunications  infrastructure 
represents  an  area  of  critical  importance  for  all  Americans.  Our  fu- 
ture electronic  village  must  contain  no  barriers.  The  frontier  of  the 
telecommunity  must  be  open  to  every  American.  We  must  ensure 
that  no  gateway  is  closed  to  any  user  based  on  color,  sex,  race,  or 
religion,  or  disaoility. 
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I'd  like  to  see  the  plan  to  develop  the  Federal  role  in  the  High 
Performance  Computing  and  High  Speed  Network  Act  of  1993 
stren^hened  to  reflect  the  diversity  that  we  now  recogTiize  as 
America,  and  I  have  submitted  a  nxmiber  of  amendments  in  some 
details  which  are  attached  to  my  statement. 

There  is  a  danger.  There  is  a  potential  chasm  growing  between 
those  who  are  information  poor  and  those  who  are  information  rich 
in  the  emerging  2l8t  century  telecommunications  networks.  Con- 
gress must  address  this  issue  and  we  must  address  it  from  the 
start.  The  Federal  role  in  our  partnership  with  our  private  sector 
associates 's  to  require  that  this  diversity  oe  addressed. 

Therefore,  I  come  before  you  today  to  speak  on  behalf  of  the  mil- 
lions of  Americans  who  potentially  could  become  part  of  the  infor- 
mation poor,  those  who  are  at  risk  of  being  left  out  of  a  new  elec- 
tronic communications  world  that  we  envisage.  I  want  to  ensure 
that,  as  Conmress  directs  the  Federal  Communications  Commission 
and  its  regulatory  capacity  to  make  available  to  all  the  people  of 
the  United  States  a  rapid,  efficient,  nationwide  communications 
service,  that  the  phrs  3e  "all  the  people"  really  means  all  residents 
of  the  United  States.  I  want  to  ensure  that  **ail  the  people"  includes 
those  persons  who  have  historically  been  among  the  underserved  in 
our  diverse  population.  This  includes  individuals  in  rural,  as  well 
as  urban  areas.  It  includes  individuals  with  disabilities  or  func- 
tional limitations  of  hearing,  vision,  movement,  manipulation, 
speech,  and  interpretation  of  information. 

Therefore,  we  should  work  to  ensure  that  our  citizens  that  hap- 
pen to  be  blind,  who  happen  to  be  deaf,  who  happen  to  have  speech 
or  physical  disabilities,  or  who  are  minorities  or  old  or  poor  are  pro- 
vided access  to  all  the  benefits  included  in  this  Act.  The  Federal 
role  must  ensure  that  we  provide  for  the  expansion  of  opportunities 
through  our  investment  m  networks  and  high  speed  computers. 
Our  investment  should  also  improve  quality  of  opportunity,  pro- 
mote full  participation,  encourage  independent  living  and  economic 
self-sufficiency  for  every  American. 

We  know  that  every  individual  is  capable  of  communicating  and 
knows  best  how  to  convey  his  or  her  thoughts  to  others.  I  expect 
the  Federal  role  in  high  speed  computing  and  networking  to  ensure 
extension  of  this  basic  common  courtesy  of  interacting  with  people 
with  disabilities  that  is  extended  to  everyone  else  in  receiving  the 
services,  the  privileges,  and  advantages  to  be  offered  by  our  private 
sector  colleagues  via  the  network.  We  must  require  that  all  expres- 
sive and  receptive  electronic  communication  is  readily  usable  and 
affordable  by  persons  with  disabilities,  thereby  assuring  that  the 
system  will  be  user  friendly  for  every  American.  We  must  respect 
and  ^ve  primary  consideration  to  the  requests  of  our  citizens  with 
functional  differences  in  hearing,  vision,  movement,  manipulation, 
speech,  and  interpretation  of  information,  as  we  develop  the  tech- 
nical standards  and  the  protocols.  We  must  address  our  network 
capacity  for  voice  synthesis  or  speech  translation,  for  instance,  or 
for  video-phone  technology  to  accommodate  the  needs  of  those  with 
disabilities. 

We  have  new  technology,  of  course,  which  allows  all  of  this  to 
happen.  The  possibilities  for  assisting  people  with  disabilities  to  be- 
come a  part  of  this  network  are  infinite.  Technology  affords  us  that. 
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We  have  an  assistive  technology  bill  right  now  that  my  committee 
is  in  the  process  of  reauthorizing  which  deals  with  specific  ways  in 
which  people  with  disabilities  are  able  to  extend  tneir  capacities 
via  the  use  of  technology. 

I  envisage  a  universally*accessible  network  as  one  constructed  to 
provide  electronic  access  oy  individuals  with  disabilities  at  rates  no 
greater  than  the  rates  paid  by  others  with  respect  to  such  factors 
as  the  duration  of  use,  the  time  of  day,  and  geographic  distance  in- 
volved in  utilizing  the  network. 

We  also  need  to  think  of  electronic  means  as  a  variety  of  formats 
to  accommodate  individuals  with  a  full  range  of  functional  limita* 
tiona.  We  must  consider  multiplicity  or  redundancy  of  channels  to 
ensure  that  individuals  who  are  blind,  for  instance,  can  also  hear 
the  data  or  images  that  are  pulled  down  from  a  database.  We  must 
consider  those  who  use  alternative  and  augmentative  communica- 
tion devices,  voice  S3mthesizers,  if  you  wiU,  when  they  use  elec- 
tronic communication  networks  that  we  envisage.  With  electronic 
curve  cuts  designed  for  our  citizens  with  disabilities,  with  built-in 
circuitry  and  software  that  accommodates  their  needs  for  multiple 
channel  reception  of  transmission,  we  can  be  sure  of  a  system  that 
is  friendly  to  all. 

Real  inclusion  will  not  be  achieved  unless  due  attention  is  given 
to  the  barriers  to  access  which  minorities  and  individuals  with  dis- 
abilities face.  As  a  librarian,  I  can't  stress  enough  the  importance 
of  public  libraries  as  a  vital  source  of  information  for  uroan  and 
rural  communities.  I  would  recommend  that  the  bill  recognize  pub- 
lic libraries  as  central  to  a  free  and  comprehensive  information  de- 
livery system  available  to  everyone,  and  I  do  mean  public  libraries 
in  their  entirety.  To  merely  extend  this  system  to  take  care  of  the 
depository  libraries  is  not  enough.  Public  libraries  with^  their 
branches  that  reach  out  to  all  communities  become  vital  points  of 
access,  could  be  vital  points  of  access,  for  everybody  and  it  could 
guarantee  that  they  have  the  freest  possible  use  of  this  new  inno- 
vation. 

If  Congress  establishes  a  Federal  role  that  includes  the  diverse 
needs  of  every  American,  we  will  ensure  America's  steady  march 
forward.  We  will  renew  and  rebuild  the  American  dream  once 
again,  this  time  as  part  of  the  revolution  in  electronic  communica- 
tion. 

Mr.  Chairman,  I  again  congratulate  you  and  I  think  that  this  is 
probably  one  of  the  greatest  steps  forward  in  terms  of  government 
involvement  in  technological  progress  that's  going  to  result  in  con- 
crete services,  going  to  improve  business,  improve  education,  facili- 
tate health  care  and  a  number  of  other  services  that  we  provide. 
There's  Drobably  nothing  equal  to  this  that  has  come  along  in  the 
last  half^century. 

I  would  liken  it  to  the  TVA  experiment  that  the  government 
laimched  and  provided  so  many  benefits  directly  to  every  person 
within  reach  of  that  project.  I  do  want  to  stress  TVA  because  there 
were  a  lot  of  debates  in  the  last  10  to  15  years  about  whether  TVA 
should  be  privatized.  And  I  want  to  say  at  this  point  that  here  we 
start  with  a  venture  that  is  going  to  be  a  joint  public-private  ven- 
ture. I  hope  that  it  always  remains  a  joint  public-private  venture. 
I  hope  tiiat  a  new  concept  of  public  utility  will  be  developed  and 
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that  always  the  interests  of  all  Americans,  not  just  tiiose  who  can 
pay,  those  who  can  afford  the  rates  that  are  being  charged,  but  if 
the  profitability  of  the  companies  that  provide  software  or  hard- 
ware are  in  any  way  connected  with  this  nigh  performance  comput- 
ing and  high  speed  networking  situation,  their  profitabihty  does 
not  become  an  overriding  factor  in  determining  who  has  access  and 
who  does  not  have  access.  Libraries  can  play  a  major  role  m  guar- 
anteeing that  everybody  has  access  at  the  lowest  possible  rates. 

And  f  hope  that  you  will  consider  all  the  things  that  I  ve  said, 
both  about  serving  the  people  who  don't  have  the  money  and  must 
be  provided  for  and  also  the  people  who  don't  have  the  natural 
abilities  or  who,  for  one  reason  or  another,  have  disabilities  and 
need  some  special  consideration. 

Thank  you  very  much  for  your  invitation  to  testify. 

[The  prepared  statement  of  Mr.  Owens  follows:] 


no 
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I  would'  like  to  thank  Chairaan  Boucher  and  the  other  Members 
of  the  SubcoBttittee  for  giving  ae  the  opportunity  to  testify  on 
an  issue  of  treaendour  importance  to  our  nation's  competitiveness 
in  the  global  econoay. 

In  the  past  thirty  years,  we  have  experienced  a  sea  of 
change  in  understanding  and  defining  ourselves  as  reflected  in 
the  passage  of  the  Voting  Rights  Act  of  1964,  the  Americans  with 
Disabilities  Act  of  1990,  and  the  Civil  Rights  Act  of  1991.  Each 
is  now  the  lav  of  the  land  and  serves  to  enfranchise  and  empower 
those  Aaericans  who  historically  have  been  excluded  from  the  full 
benefits  of  citizenship. 

As  the  Congress  looks  forward  to  the  twenty-first  century, 
ve  Must  establish  lavs  which  include  and  reflect  the  nation's 
diversity.    We  Bust  look  for  new  challenges  and  seeK  new  ways  to 
ensure  inclusion,  not  segregation,  for  all  citizens.    Access  to 
information  via  the  teleconvunicatione  infrastructure  represents 
an  area  of  critical  importance  for  all  Americans.    Our  future 
electronic  village  must  contain  no  barriers;  the  frontier  of  the 
teXe-community  must  be  open  to  every  American;  ve  must  ensure 
that  no  gateway  is  closed  to  any  user  based  on  color,  sex,  race, 
religion  or  disability. 

I  vould  like  to  see  the  plan  to  develop  the  federal  role  in 
the  "High  Performance  Computing  and  High  Speed  Netvorking  Act  of 
1993"  strengthened  to  reflect  the  diversity  that  ve  nov  recognize 
as  America.    For  there  is  a  danger.    There  is  a  potential  chasm 
groving  between  those  who  are  ^information  pocr'  and  those  who 
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ar«  ^information  rich*  in  thm  eaerglng  2l6t  century  telecommuni- 
cations networks  if  Congress  does  not  address  the  technical  and 
affordability  issues  txom  the  start.    The  federal  role,  in  our 
partnersh^./  with  our  private  sector  associates,  is  to  require 
that  this  diversity  be  addressed. 

Therefore^.  I  coae  before  you  today  to  speak  on  behalf  of  the 
Millions  of  Anericans  who  potentially  could  become  part  of  'the 
inrorsetion  poor' ,  those  who  are  at  risk  of  being  left  out  of  the 
new  electronic  communications  world  we  envision.     I  want  to 
ensure  that  as  Congress  directs  the  Federal  Communications 
Commission,  in  its  regulatory  capacity,  to  make  available,  to  all 
the  people  of  the  united  States,  a  rapid,  efficient.  Nation-wide 
commxaiication  service,  that  ^all  the  people'  means  all  residents 
of  the  United  States.     I  want  to  be  sure  that  ^all  the  people' 
includes  those  persons  who  have  historically  been  among  the 
underserved  in  our  diverse  population.    This  includes  individuals 
in  rural  and  urban  areas,  as  well  as  individuals  with  disabili- 
ties or  functional  limitations  of  hearing,  vision,  movement, 
manipulation,  speech  and  interpretation  of  infonation.  There- 
fore, we  should  work  to  ensure  that  our  citizens  who  happen  to  be 
blind,  who  happen  to  be  deaf,  who  happen  to  have  speech  or 
physical  disabilities,  or  who  are  minorities,  or  old  or  poor,  are 
provided  access  to  all  benefits  included  in  this  Act. 

The  federal  role  must  ensure  that  we  provide  for  the 
expansion  of  opportunities  through  our  investment  in  networks  and 
high  speed  computers.     Our  investment  must  also  improve  equality 
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o.*  :>pportunity,  pronoto  full  participation,  •ncourage  independent 
living  and  economic  self  sufficiency  for  every  Aa^rlcan.  know 
that  «v«ry  individual  is  capabl*  ot  couxmicating,  and  Xnovs  best 
hov  to  conv«y  his  or  hsr  thoughts  to  othsrs.  i  sxpect  ths  fsdsral 
rols  in  high  upeed  coaputing  and  networking  to  «n8ur«  sxtsnsion 
of  this  ueme  basic  cosuaon  courtesy  of  interacting  with  people 
with  disabilities  that  is  extended  to  every  one  else  in  receiving 
the  services,  privileges,  and  advantages  to  be  offered  by  our 
private  sector  colleagues  via  the  network*    We  must  require  that 
aXl  expressive  and  receptive  electronic  coxuiuni  cat  ions  is  readily 
usable  and  affordable  by  persons  with  disabilities,  thereby 
ensuring  that  the  systea  will  be  user  friendly  for  every 
Aaerican,  young  and  old.    He  aust  respect  and  give  priaary 
consideration  to  the  requests  of  our  oitisens  with  functional 
differences  in  hearing,  vision,  aoveaent,  aanipulation,  speech 
and  interpretation  of  information,  as  we  develop  technical 
standards  and  protocols.    We  aust  address  how  network  capacity 
for  voice  synthesis  or  speech  translation,  for  instance,  or  for 
videophone  technology,  will  accoaaodate  the  needs  of  those  with 
every  disability. 

I  envision  a  ^UiiX versa! ly  accessible  netvorJt'  as  one 
constructed  to  provide  electronic  access  by  individuals  with 
disabilities  at  rates  no  greater  than  the  rates  paid  by  others 
with  respect  to  such  factors  as  the  duration  of  use,  tiae  of  d&y 
and  geographic  distance  involved  in  utilising  the  network . 
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W«  also  need  to  thirUc  of  "«lttctronic  means**  as  a  variety  of 
fomats  to  accoHmodate  individuals  with  the  full  range  of 
functional  limitations.     We  aust  consider  multiplicity  or 
rmdundancy  of  chMjinml  to  ensure  that  individuals  who  are  blind, 
for  instance,  can  also  hear  the  data  or  inages  that  are  **pulldd 
down"  froa  a  data  base.    We  must  consider  those  who  use 
alternative  and  augmentative  conMunication  devices,  voice 
synthesizers  if  you  will,  when  they  use  the  electronic  com- 
munication networks  ve  envision,     with  **electronic  curb  cuts'* 
designed  for  our  citizens  with  disabilities,  with  built-in 
circuitry  and  software  that  accommodates  their  needs  for  multi- 
channel reception  and  transmission,  ve  can  be  sure  of  a  system 
friendly  to  all. 

Real  inclusion  will  not  be  achieved  unless  due  attention  is 
given  to  the  bairriers  to  access  which  minorities  and  individuals 
with  disabilities  face.  As  a  librarian,  I  cannot  stress  enough 
the  importance  of  public  libraries  as  a  vital  source  of  informa- 
tion for  urban  and  rural  communities.  X  would  recommend  that  the 
bill  recognize  public  libraries  as  central  to  a  free  and  compre- 
hensive information  delivery  system  available  to  everyone. 

If  Congress  establishes  a  federal  rol^  that  includes  the 
diverse  needs  of  every  American,  we  will  ensure  America's  steady 
march  forward.    We  will  renew  and  rebuild  the  American  Dream  once 
again,  this  time  as  part  of  the  revolution  in  electronic  communi- 
cation. 
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Mr.  Boucher.  Thank  you  very  much,  Mcuor,  for  those  thoughtful 
comments  and  taking  the  time  to  share  them  with  us  today. 

I  certainly  share  your  vision  that  as  this  network  is  deployed  and 
made  available  throughout  the  Nation,  that  it  be  accessible  to  peo- 
ple of  all  kinds,  and  for  people  who  have  disabilities  we  need  to 
provide  research  funding  to  ensiure  that  their  access  is  guaranteed. 

Your  comments  have  been  extremely  helpful  in  that  regard,  both 
your  oral  presentation  today  and  also  the  written  comments  that 
you  and  your  staff  previously  submitted.  Well  review  those  very 
carefully,  and  I  think  we  can  accommodate  your  concerns  very  nice- 
ly as  we  restructure  this  measure  prior  to  the  time  of  the  markup. 

So  I  thank  you  very  much  for  sharing  that  with  us,  and  Fd  like 
to  recognize  at  this  time  the  gentleman  from  New  York,  Mr.  Boeh- 
lert. 

Mr.  Owens.  We  look  forward  to  working  closely  with  you. 
Mr.  BOEHLERT.  Thank  you  very  much. 

I  would  just  like  to  echo  what  the  chairman  had  to  say.  I,  too, 
am  striving  for  universal  access,  and  I,  too,  don't  want  it  to  be  lim- 
iting in  any  way,  shape,  or  manner.  For  example,  when  we  deal 
with  libraries,  I  happen  to  think  it's  one  of  the  most  precious  re- 
sources in  any  community'.  We  don't  just  deal  with  the  depository 
libraries,  but  we  deal  with  all  of  them. 

So  we're  on  the  same  wave  length.  We  want  to  go  in  the  same 
direction.  We  have  the  same  objective  in  mind.  Ifs  a  step-by-step 
process,  and,  obviously,  it's  going  to  be  costly— we  understand 
that — but  it's  worth  the  investment. 

Thank  you  very  much. 

Mr.  Owens.  Thank  you  again. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Owens. 

We  now  welcome  our  first  panel  of  witnesses:  Dr.  Don  E.  Detmer, 
Professor  of  Surgery  and  Business  Administration  and  Vice  Presi- 
dent for  Health  Services  at  the  University  of  Virginia,  and  Chair 
of  the  Committee  on  Improving  Patient  Record,  Institute  of  Medi- 
cine; Ms.  Connie  Stout,  Director  of  the  Texas  Educational  Network 
in  Austin,  Texas,  and  Chair  for  the  Consortium  for  School 
Networking;  Dr.  John  Masten,  the  Chief  Operating  Officer  of  the 
New  York  Public  Library  in  New  York  City;  Dr.  Martin 
Massengale,  President  of  the  University  of  Nebraska  and  Chair- 
man of  the  Commission  on  Information  Technologies  of  the  Na- 
tional Association  of  State  Universities  and  Land  Grant  Colleges; 
and  Ms.  Cynthia  Braddon,  Vice  President  of  McGraw-Hill,  Incor- 
porated, in  Washington,  DC. 

Without  objection,  the  prepared  written  statements  of  each  of  the 
witnesses  will  be  included  in  the  record.  We  would  welcome  your 
oral  summaries,  with  specific  reference  to  the  provisions  in  the  bill 
that  provide  for  applications  of  the  high  speed  network  for  specific 
purposes.  We'd  like  your  views  on  how  we  ha^e  structured  those 
applications  and  how  they  might  be  modified  to  better  achieve  the 
purposes  that  I  know  we  all  share. 

Dr.  Detmer,  if  you're  prepared,  we'd  be  pleased  to  begin  with 
you,  and  well  need  for  you  to  turn  your  microphone  on. 
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STATE3VSENT  OF  DR.  DON  E.  DETMER,  PliOFESSOR  OF  SUR- 
GERY AND  BUSINESS  ADMINISTRATION  AND  VICE  PRESI- 
DENT FOR  HEALTH  SCIENCE,  UNIVERSITY  OF  VIRGINIA, 
AND  CHAIRMAN,  COMMITTEE  ON  IMPROVING  THE  PATIENT 
RECORD,  INSTITUTE  OF  MEDICINE;  CONNIE  STOUT,  DIREC- 
TOR, TEXAS  EDUCATIONAL  NETWORK,  TEXAS  EDUCATION 
AGENCY,  AUSTIN,  TX,  AND  CHAIRMAN,  CONSORTIUM  FOR 
SCHOOL  NETWORKING;  JOHN  MASTEN,  CHIEF  OPERATOSfG 
OFFICER,  THE  NEW  YORK  PUBUC  LIBRARY,  NEW  YORK,  N\; 
DR.  MARTIN  A.  MASSENGALE,  PRESIDENT,  ^^^^^^  ^F 
NEBRASKA,  LINCOLN,  NE,  AND  CHAIRMAN,  COMMISSION  ON 
INFORMATION  TECHNOLOGIES,  NATIONAL  ASSOCIATION  OF 
STATE  UNTVERSmES  AND  LAND  GRANT  COLLEGES;  AND 
CYNTHIA  H.  BRADDON,  VICE  PRESIDENT,  McGRAW-HILL, 
INC.,  WASHINGTON,  DC,  REPRESENTING  THE  INFORMATION 
INDUSTRY  ASSOCIATION 

Dr.  Detmer.  Thank  you,  Chairman  Boucher. 
My  name  is  Don  Detmer.  Fm  Professor  of  Surgery  and  Vice 
President  and  Provost  for  Health  Sciences  at  the  University  of  Vir- 

Snia.  From  1989  to  1991,  I  chaired  the  Institute  of  Medicine  s 
ommittee  on  Improving  the  Patient  Record,  and  in  1992  I  was  a 
member  of  its  Committee  on  Assessing  Health  Care  Reform. 

Fm  pleased  to  speak  today  about  the  High  Performance  Comput- 
ing and  High  Speed  Networking  Applications  Act  of  1993  and  its 
Implications  for  health  care.  This  is  an  historic  and  critical  piece 
of  legislation,  and  I  enthusiastically  urge  its  adoption. 

Today,  we  have  better  computer-based  records  of  an  individual  s 
financial  history  than  we  have  of  her  or  his  medical  history.  We 
take  it  for  granted  now  that  one  can  withdraw  money  from  a  bank 
account  across  the  country  within  seconds.  Yet,  if  s  virtually  impos- 
sible to  get  a  cumulative  list  of  a  child's  immunizations  or  obtain 
prescriptions  for  a  relative  '  '-'iting  from  out  of  town  witnout  di- 
rectly contacting  one  or  more  health  professionals. 

The  information  too  often  cannot  be  obtained  quickly  enough  to 
meet  even  routine  needs.  Almost  always,  it  can't  be  found  fast 
enough  to  be  useful  in  an  emergency.  As  a  surgeon,  as  a  medical 
educator,  and  even  as  a  soon-to-be  grandfather,  I  find  this  simply 
unacceptable.  ,  j  -i.  j 

We  lack  necessary  medical  information  when  we  need  it  ana 
where  we  need  it  because  we  lack  an  appropriate  and  up-to-date 
infrastructure  to  manage  health  care  information.  We  desperately 
need  a  nationwide  system  that  will  link  physicians'  offices  to  hos- 
pitals, small  hospitals  to  academic  health  centers  and  their  hbrar- 
les,  community  health  agencies  to  hospitals  and  to  one  another, 
even  hosp^^als  and  clinics  to  important  Federal  information 
sources,  including  the  Centers  for  Disease  Control  and  the  National 
Library  of  Medicine.  ,  i.- 

We  need  a  system  that  will  bring  the  latest  medical  inlormation 
immediately  to  the  practitioner,  help  us  develop  life-long  records 
for  patient  care,  allow  for  electronic  consultation  among  prad;ition- 
ers,  perform  billing  and  monitor  costs,  and  capture  data  for  re- 
search. Such  an  infrastructure  will  also  allow  patients  to  assume 
a  more  active  role  in  treatment  decisions  and  managing  their  own 
illnesses.  Patients  will  be  able  to  access  medical  information  in  doc- 
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tors*  offices  through  public  libraries  and  our  home  coraputers.  They 
can  report  self-monitored  test  results,  such  as  their  blcKxi  pressure, 
to  their  doctors*  offices  where  an  abnormal  result  will  a'  .vomatically 
alert  the  doctor  so  that  serious  complications  and  unnecessary  hos- 
pitalizations can  be  avoided. 

I  believe  that  future  information  infrastructures  will  transform 
how  and  where  we  care  for  patients,  how  we  teach  health  profes- 
sionals, how  we  do  research,  and  how  we  manage  quality  and  costs 
of  care.  These  are  powerful  technologies,  and  we  are  just  now  get- 
ting to  the  important  and  exciting  part. 

Allow  me  to  use  the  analogy  of  an  interstate  highway  system 
built  for  information.  At  this  point,  health  care  needs  not  only  the 
network  of  high  speed  highways;  we  need  the  vehicles,  the  access 
ramps,  even  most  of  the  local  roads.  We  need  aip-eed-upon  rules  for 
safe  use  of  the  system.  We  need  driver  education  courses,  and  we 
need  flexibility  in  the  system  to  accommodate  various  vehicles  with 
a  variety  of  travel  itineraries.  In  other  words,  in  addition  to  devel- 
oping and  deploying  the  technologies  themselves,  we  will  need  re- 
sources to  develop  computer-based  patient  records,  create  user 
friendly  interfaces,  set  up  institutional,  local,  and  regional  elec- 
tronic networks;  establish  the  rules,  regulations,  laws,  and  encod- 
ing methods  to  protect  confidentiality  and  system  security;  set 
standards  for  the  content  and  format  of  the  data  to  be  transmitted; 
and  train  more  experts  in  medical  informatics. 

All  of  these  issues  are  fully  outlined  in  the  1991  Institute  of  Med- 
icine report,  "The  Computer-Based  Patient  Record:  an  Essential 
Technology  for  Health  Care."  Tve  included  with  my  written  testi- 
mony a  recent  article  from  issues  in  Science  and  Technology  that 
reviews  the  conclusions  of  the  lOM  Committee  and  describes  other 
activities  related  to  computer-based  patient  records. 

Progress  is  being  made,  but  not  at  the  speed  needed.  We  des- 
perately need  sizable  demonstration  projects.  At  the  University  of 
Virginia,  we  are  so  strongly  convinced  that  this  is  the  right  way  to 
move  that  we're  already  dedicating  time  and  resources  to  a  re- 
gional experiment  in  information  management.  We  are  exploring 
building  a  regional  information  infrastructure  to  support  the  deliv- 
ery of  health  care  throughout  the  Blue  Ridge  region  of  central  Vir- 
ginia. We  soek  to  demonstrate  how  various  kinds  of  information 
flow  among  network  providers.  This  infrastructure  will  help  us 
build  an  integrated,  comprehensive  health  care  system  with  our 
academic  health  center  as  a  hub  and  resource  for  education  and 
service. 

Demonstration  projects  like  this  must  go  beyond  simply  automat- 
ing current  procedures  to  help  us  do  faster  what  we  already  do. 
The  opportunity  is  before  us  wholly  to  redesign  our  work  and,  thus, 
achieve  greater  productivity  in  taring  for  patients,  teaching  stu- 
dents, and  conducting  research. 

This  legislation  provides  the  much  needed  impetus  for  us  and 
others  like  us  across  the  country.  Our  progress  otherwise  will  be 
painfully  slow.  The  activities  identified  in  section  309  will  contrib- 
ute strikingly  to  high  performance  computing  and  high  speed 
networking  in  health  care,  and  I  urge  you  not  to  focus  exclusively 
on  technology  development  and  ignore  the  people  issues  associated 
with  its  implementation.  Greater  support  for  the  training  of  health 
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informatics  professionals  through  the  National  Library  of  Medicine 
and  other  public  health  service  agencies  is  urgently  needed. 

In  addition,  becaxise  the  computer-based  patient  record  is  so  cru- 
cial  to  the  future  of  health  care  and  the  information  management 
infrastructure,  I  would  recommend  explicit  recognition  of  the  Com- 
puter-Based Patient  Record  Institute  and  involvement  of  it  in 


high  speed  networking  projects  explicitly  related  to  computer-based 
patient  records. 

Finally^  I  urge  that  the  authorization  levels  outlined  in  the  bill 
be  fully  appropriated  because  such  funding  can  be  responsibly  ap- 
plied to  ^eat  benefit.  Health  care  reform  tops  our  Nation's  policy 
agenda  because  it  holds  such  significant  implications  for  Quanty  of 
life  and  national  competitiveness.  Reform  cannot  succeed,  nowever, 
without  the  supportmg  information  management  infrastructure. 
Section  309  of  this  legislation  is  an  essential  part  of  the  prescrip- 
tion to  treat  and  restore  color  to  the  cheeks  of  our  health  care  sys- 
tem. Speaking  for  myself,  H.R.  1757  is  just  what  the  doctor  or- 
dered. 

I  thank  you  for  the  opportimity  to  share  my  convictions  on  this 
topic,  and  111  be  happy  to  answer  your  questions. 
iThe  prepared  statement  of  Dr.  Detmer  follows:] 


tracking  and  coordinating 
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WRITTEN  STATEMENT  OF  DON  E.  DETMER, 
BEFORE  THE  SUBCOMMITTEE  ON  SCIENCE 


Committee  on  Science,  Space,  and  Technology 
U.S.  House  of  Representatives 


May  6, 1993 


Today,  we  have  better  computer-based  records  of  an  individual's  financial  history  than  we 
have  of  his  or  her  medical  history.  We  take  it  for  granted  now  that  one  can  withdraw 
money  from  a  bank  account  across  the  country  within  seconds.  Yet  it  is  virtually  impossible 
to  get  a  cumulative  list  of  a  child's  immunizations  or  obtain  prescriptions  for  a  relative 
visiting  from  out  of  town  without  directly  contacting  one  or  more  health  care  providers.  The 
information  often  cannot  be  obtained  quickly  enough  to  meet  even  routine  needs.  Almost 
always,  it  cannot  be  found  fast  enough  to  be  useful  in  an  emergency.  As  a  surgeon,  as  a 
medical  educator,  even  as  a  soon-to-be  grandfather,  I  find  this  simply  unacceptable. 

We  lack  necessary  medical  information  when  we  need  it  and  where  we  need  it,  because  we 
lack  an  appropriate  and  up-to-date  infrastructure  to  manage  health  care  information.  We 
desperately  need  a  nationwide  system  that  will  link  physicians*  offices  to  hospitals;  small 
hospitals  to  academic  health  centers  and  their  libraries;  community  health  agencies  to 
hospitals  and  to  one  another;  even  hospitals  and  clinics  to  important  federal  information 
sources,  including  the  Centers  for  Disease  Control  and  the  National  Library  of  Medicine. 
We  need  a  system  that  will  bring  the  latest  medical  information  immediately  to  the 
practitioner,  help  us  develop  life-long  care  records  for  patients,  allow  for  electronic 
consultation  among  practitioners,  perform  billing  and  monitor  costs,  and  capture  data  for 
research. 

Such  an  infrastructure  will  also  allow  patients  to  assume  a  more  active  role  in  treatment 
decisions  and  managing  their  illnesses.  Patients  will  be  able  to  access  medical  information 
in  doctors'  offices,  through  public  libraries,  and  on  home  computers.  They  can  report  self- 
monitored  test  results  (such  as  blood  pressure)  to  their  doctors'  offices,  where  an  abnormal 
result  will  automatically  alert  the  doctor  so  that  serious  complications  and  unnecessary 
hospitalizations  can  be  avoided. 


Don  E.  Dctmcr,  M.D^  is  Professor  of  Surgery  and  Business  Administrstion  and  Vice  President  and  Provost 
for  Health  Sdences,  University  of  Virginia,  Charlottesville,  Virginia.  Dr.  Detmer  was  chair  of  the  Institute  of 
Medicine  (TOM)  Committee  on  Improving  the  Patient  Record  (1989-1991)  and  a  member  of  the  lOM 
Committee  on  Awess'mg  Health  Care  Reform  (1992). 
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I  believe  that  future  information  infrastructures  will  transform  how  and  where  we  care  for 
patients,  how  we  teach  health  professionals,  how  we  do  research,  and  how  we  manage 
quality  and  costs  of  care.  These  are  powerful  technologies,  and  we're  just  now  getting  to 
the  important,  and  exciting,  part 

Allow  me  to  use  the  analogy  of  an  interstate  highway  system  built  for  information.  At  this 
point,  health  care  needs  not  only  the  network  of  high-speed  highways:  we  need  the  vehicles, 
the  access  ramps,  even  most  of  the  local  roads.  We  n^d  agreed-upon  rules  for  safe  use  the 
system;  we  need  driver  training  courses;  and  we  need  flexibility  in  the  system  to 
accommodate  various  vehicles  with  a  variety  of  travel  itineraries. 

In  other  words,  in  addition  to  the  developing  and  deploying  the  technologies  themselves,  we 
will  need  resources  to  develop  computer-based  patient  records;  aeate  user-friendly 
interfiaccs;  set  up  institutional,  local,  and  regional  electronic  networks;  establish  the  nilcs, 
regulations,  laws,  and  encoding  methods  to  protect  confidentiality  and  system  security;  set 
standards  for  the  content  and  format  of  the  data  to  be  transmitted;  and  train  more  experts 
in  medical  informatics.  All  of  these  issues  are  fully  outlined  in  the  1991  Instimte  of 
Medicine  report.  The  Computer-based  Patient  Record:  An  Essential  Technology  for  HeaUh 
Care. 

Progress  is  being  made,  but  not  at  the  speed  needed.  We  desperately  need  sizable 
demonstration  projects.  At  the  University  of  Virginia,  we  are  so  strongly  convinced  that  this 
is  the  right  way  to  move  that  we  are  already  dedicating  time  and  resources  to  a  regional 
experiment  in  information  management.  We  are  exploring  building  a  regional  information 
infrastructure  to  support  the  delivery  of  health  care  throughout  the  Blue  Ridge  region  of 
Central  Virginia.  We  seek  to  demonstrate  how  various  kinds  of  information  flow  among 
networked  providers.  This  infrastructure  will  help  us  build  an  integrated,  comprehensive 
health  care  system  with  our  academic  health  center  as  a  hub  and  resource  for  education  and 
service.  Demonstration  projects  like  this  must  go  beyond  simply  automating  current 
procedures  that  help  us  do  faster  what  we  already  do.  The  opportunity  is  before  us  wholly 
to  redesign  our  work  and  thus  achieve  greater  productivity  in  caring  for  patients,  teaching 
students,  and  conducting  research. 

This  legislation  provides  the  much-needed  impetus  for  us  and  others  like  us  across  the 
country.  Our  progress  otherwise  will  be  painfully  slow.  The  activities  identified  in  section 
309  will  contribute  strikingly  to  high-performance  computing  and  high-speed  networking  in 
health  care.  And  I  urge  you  not  to  focus  exclusively  on  technology  development  and  ignore 
the  people  issues  associated  with  its  implementation.  Greater  support  for  the  training  of 
health  informatics  professionals  through  the  National  Library  of  Medicine  and  other  Public 
Health  Service  Agencies  is  urgently  needed. 

In  addition,  because  the  computer-based  patient  record  is  so  critical  to  the  future  of  health 
care  and  the  information  management  infrastructure,  I  would  recommend  explicit 
recognition  of  the  Computer-based  Patient  Record  Institute  and  involvement  of  the  CPRI 
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in  tracking  and  coordinating  the  high-performance  computing  and  high-speed  networking 
projects  explicitly  related  to  computer-based  patient  records.  Finally,  I  urge  that  the 
authorization  levels  outlined  in  this  bill  be  fully  appropriated,  because  such  funding  can  be 
responsibly  applied  to  great  benefit. 

Health  care  reform  tops  our  nation^s  policy  agenda  because  it  holds  such  significant 
implications  for  quality  of  life  and  national  competitiveness.  Reform  cannot  succeed, 
however,  without  the  supporting  information  management  infrastructure.  Section  309  of  this 
legislation  is  an  essential  part  of  the  prescription  to  treat  and  restore  color  to  the  cheeks  of 
our  health  care  system.  Speaking  for  myself,  H.R,  1757  is  just  what  the  doctor  ordered. 


A  recent  article  from  Issues  in  Sdence  and  Technology  follows  this  text.  The  JL^:::1<^  reviews 
the  conclusions  of  the  lOM  patient  record  committee  and  describes  other  activities  related 
to  computer-based  patient  records. 
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Don     Detmer,  M*D. 

Vice  President  and  Provost  for  Health  Sciences 
Professor  of  Surgery 
Professor  of  Business  Administration 
University  of  Virginia 

Dr.  Detmer  received  his  medical  degree  from  the  University  of 
Kansas  in  1965  and  completed  his  surgical  internship  and  residency 
at  Johns  Hopkins  University  Hospital,  the  National  Institutes  of 
Health,  and  Duke  University  between  1965  and  1972.  He  then 
took  a  health  policy  fellowship  at  the  Institute  of  Medicine, 
National  Academy  of  Sciences,  and  the  Harvard  Business  School 
Program  in  Health  Systems  Management.  From  1973  to  1984,  he 
was  on  the  faculty  of  the  University  of  Wisconsin-Madison, 
becoming  a  full  professor  of  surgery  and  preventive  medicine  in 
1980.  In  1984,  he  became  vice  president  for  health  sciences,  at 
the  University  of  Utah.  He  assumed  the  vice  presidency  for  health 
sciences  at  the  University  of  Virginia  in  1988.  Dr.  Detmer  is  a 
member  of  the  Institute  of  Medicine  and  its  board  on  health  care 
studies.  Formerly  chair  of  the  board  of  regents  of  the  National 
Library  of  Medicine,  he  is  currently  a  trustee  of  the  China  Medical 
Board  plus  a  member  of  other  boards  relating  to  health  care.  He 
is  the  author  of  numerous  articles  and  book  chapters  on  surgery, 
health  policy,  and  academic  health  center  leadership. 
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DON  E.  DETMER 
ELAINE  B.  STEEN 

Patient  Records 
in  the  Information  Age 


If  you*fe  out  of  town  and  need 
cash,  an  automatic  teller  machine 
can  instaody  deiennine  if  you  have 
money  in  your  account  and  let  you 
withdraw  what  you  need.  If  you 
apply  for  a  loan,  the  lender  can 
quickly  get  access  to  your  credit 
history  to  help  determine  your  re- 
iahOky.  If  the  Imemal  Revenue  Ser- 
vice is  reviewing  your  tax  return 
and  needs  to  know  how  much  was 
withheld  from  your  salaiy  duiing 
the  year,  the  tnfocmatkm  is  readily 
available.  But  if  you  need  emer> 
fcacy  medical  care  and  the  physi- 
cian needs  icformatioo  oq  your 
medkal  hiMoiy,  it  is  highly  unlikely 
iiit  it  can  be  found  and  made  avail- 
able prompdy.  In  tatX  much  of  Ihe 
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Broad  cooperation 
is  needed 
to  help  institute 

a  national 
computer-based 

system 
of  medical  data. 


infbnnitioa  neoessaiy  to  undentmd 
the  woridngs  of  the  UJS.  health  care 
system  is  not  to  be  found  no  mat- 
ter bow  long  one  is  willing  lo  wait 
And  widiout  better  access  to  medi- 
cal dtfa,  the  beakh  care  system  will 
be  hampered  in  its  efforts  to  pro- 
vide better  care  to  individuals  and  to 
enhance  the  overall  effectiveness 
of  ibe  entire  system. 

The  inform**ion-management 
challenge  experienced  by  health 


care  professionals  and  institutions 
is  growing  daily.  At  least  throe 
tors  oontzibute  to  this  growth.  First, 
health  care  practitioners  must  mas- 
ter and  track  an  ever-increasing 
base  of  medical  knowiec^  MED- 
LINE, the  computer  data  base  of 
biomedical  litenuure;.  grows  by  ap- 
proximately 360,000  new  articles 
per  year.  Second,  patient  records 
include  more  data  as  patients  live 
longer,  experience  mote  chronic 
disease,  undergo  a  greater  variety 
o^  tests,  and  have  more  encounters 
with  health  care  providers,  llurd, 
the  demand  for  patient  data  is  in- 
creasmg.  In  «d(&tioa  to  tuppocting 
the  diagnostic  and  therapeutic 
work  of  dinidans,  patient  data  are 
used  to  document  patient  risk 
toca,  expectations,  and  sattsfKtion 
with  treatment;  to  perform  quality 
assuraikoe,  risk  management,  cost 
monitoring,  aitd  utilization  review; 
to  identify  emerging  public  health 
probkms;  to  track  ad^me  reactions 
to  pharmaceuticals;  to  docunKnt 
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services  provided  for  billing  and 
legal  purposes;  and  to  assess  the 
effectiveness  of  new  technologies 
and  procedures. 

The  users  of  patient  data  in- 
clude not  only  physicians,  nurses, 
and  other  health  care  pracdtioneis 
but  also  virtually  everyone  asacxH< 
Hed  with  the  health  caie  delivrxy 
tyMcnL  PMients  themselves  ar^  ior 
cretsingly  likely  to  be  interested 
in  their  records  as  they  become 
more  informed  consumers  of 
health  care  services.  Administra- 
tors  of  health  caie  institutions  seek 
data  to  manage  the  quality  and 
costs  of  services  provided  as  well 
as  to  project  staff,  budget,  and  fa- 
cility needs  and  idsa&fy  opportu- 
nities for  itew  programs.  Insurance 
companies,  other  third  party  pay- 
cn«  aad  employefs  who  pay  for 
heabfa  benefits  aeek  pMient  data  to 
monitor  the  frequency,  cost,  and 
quality  of  health  cafe  services  pro- 
vided ( >  their  subacribers  or  em- 
ployees. Health  services  researchers 
aedc  access  to  aggregated  patient 
data  to  study  patient  outcomes, 
variations  in  practice  patterns,  or 
appropiiateness  of  aheniative  treat- 
ments  for  a  particular  condition. 
FoUcymaken  seek  dua  to  monitor 
the  performance  of  beahh  care  in- 
aiiimioiM,  to  evaluate  ooveragcde' 
daksoa  for  fsderal  and  state  insur- 
ance piognms,  and  to  evaluate  the 
availability  of  health  resources  to 
meet  current  and  future  needs. 

Patient  records  are  a  linchpin 
of  information  managert^ent  in 
heahh  care,  but  tiaditiooal  medi- 
cal records  have  not  kept  pace  with 
the  changes  in  health  care  and  caiv 
not  satisfy  many  of  the  new  de- 
mands plaoed  on  them.  Despite  the 
broad  diffusion  of  computer  tech- 
nology, most  patient  records  today 
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exist  only  on  paper  and  are  ofien 
inaccessible,  inaccuratCv  incom- 
plete, illegible,  disorganized,  not 
secure,  and  not  integrated  into  the 
various  settings  of  care.  Comput- 
erizing current  paper  records 
would  help,  but  it  would  not  meet 
all  current  and  future  user  needs. 
Existing  patient  files  do  not  have 
a  standard  form,  do  doc  integrate 
data  from  multiple  care  settings, 
and  do  not  include  all  the  types  of 
daia  needed  to  enhance  patient  care 
and  better  manage  the  system. 
Given  the  brond  amy  of  users,  and 
uses  of  patient  records  and  the  new 
technologies  available  to  support 
tfiem,  a  new  cotKept  of  the  patient 
record  is  needed. 

Defining  date  needs 
In  1989,  the  Institute  of  Medicine 
(lOM)  convened  a  Committee  on 
Improvisg  the  PMient  Record  that 
articulated  a  vision  for  "an  elec- 
tronic padeotioooni  spedficaliy  de- 
signed to  support  usen  by  ptoviduig 
access  to  complete  and  accurate 
data,  alerts,  reminders,  clinical  de- 
cision support  systems,  and  other 
aids.*"  As  a  first  step,  the  commit- 
tee described  what  an  ideal  com- 
puter-based patient  record  (CPR) 
synem  woukl  cntaik  ease  of  open- 
tk»,  convenient  locations  of  wock- 
stationa  in  the  padent  care  setting, 
24-faoQr  availability,  rapid  response 
time,  and  simultaneous  use  of  a 
given  leoocd  by  inulttple  users. 

Security  is  a  critical  require- 
ment of  OPR  systems  and  depends 
on  technology  and  user  behavior. 
SyMems  must  tnck  when  users  log 
on  and  off  the  system,  lockout  at- 
tempted log-ons  after  failed  at- 
tempts, require  users  to  update 
their  passwords  on  a  regular  basts, 
and  be  able  to  generate  secondary 


records  that  exclude  patient  iden- 
tifiers and  contain  only  those  dau 
needed  by  nonclinical  daU  uset^. 

Thti  ability  to  connect  the  com- 
puter s;^  stems  within  and  beyond 
an  institution  is  another  essential 
component  of  CPR  systems.  For 
exatnple,  physicians  wrauU  be  able 
to  request  laboratory  tests,  order 
prescriptions,  refer  patients  for  con- 
sultation, or  admit  patients  to  the 
local  hospital  firom  the  CPR  work- 
stations in  their  offices.  Infbrma- 
tion  would  also  flow  into  the  CPR 
system  from  other  sources.  Labo- 
ratory test  results,  consultation 
notes,  and  discharge  summai^es 
would  be  sent  electronically  to  the 
physician's  ofdoe  and  filed  auto- 
matically in  the  patient's  record. 
Similariy,  bills  couU  be  fenentted 
automaticalty  at  die  end  of  cicfa  pa- 
tient visit  and  sent  electronically 
each  day  to  tfairi-party  paym.  Rel- 
evant data  could  be  automatically 
reported  to  the  Centers  for  Diaeaae 
Control,  the  Food  and  Drug  Ad- 
ministration, or  tumor  registries, 
rather  than  requiring  practitioners 
to  complete  forms  manually. 

CPRs  shoukl  o(!ier  users  as»s- 
tance  with  routine  tasks,  thereby  in- 
creasing the  time  physicians  and 
other  beakh  pcofnikxials  can  spend 
with  patients.  For  cxampir,  uaers 
woukl  be  able  to  feneraie  with  the 
stroke  of  a  key  routine  fonna  such 
as  school  or  insunaoe  cxaminadoas 
and  padent  iastructionB  for  a  range 
of  illnesses  or  treatraeats.  Perhaps 
the  moat  significant  feaCufe  of  the 
CPR  environn>ent  would  be  the 
availability  of  difucal  decidon  sup- 
ports. Repealed  laboratory  teat  re- 
sults could  easily  be  transformed 
into  a  graph,  thus  teatitMing  recog- 
nition of  a  pattern.  Decision  algo- 
ritfuns  and  clinical  practice  guide- 
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lines  would  be  available  to  assist 
in  diagnostic  and  trKntment  deci- 
sions. Access  to  current  medical 
knowledge  would  be  facilitMed  by 
linkage  with  MEDUNE  and  other 
litenture  and  bibliographic  data 
bases.  On-line,  clinical  reminders 
wouid  support  preventive  medicine 
by  informing  practitioners  or  pa- 
tients of  ne^ed  vaccinations  or 
tML  CUoical  tkttt,  identified  by 
nbroutioes  embedded  in  the  com- 
puter's program,  would  prompt 
pnctitiQaen  if  a  padent*s  hb  results 
revealed  a  dangoous  trend  or  if  in- 
compatible dnigs  were  prescribed. 

In  addition  to  improving  the 
quality  of  care  by  providing  bet- 
ter information  to  physicians, 
CPRs  should  also  contribute  to  the 
modoatioa  of  health  care  costs  in 
a^vetal  ways.  Direct  entry  of  Ub- 
omocy  test  resalts  tfaoold  reduce 
the  Irequency  of  redundant  test- 
ing tfaM  ooans  when  previous  test 
TCWIts  cannot  be  found.  Produc- 
tivity  is  likely  to  be  enhanced  as 
time  need  not  be  spent  tracking 
down  missing  records  or  missing 
data  or  waiting  for  records  that  are 
in  use  elsewhere.  Since  dau  need 
be  recorded  only  once  in  the  com- 
puter record,  redundant  dau  entry 
can  be  eliminated, 

HaaUy.  GPRsyAemi  will  sup- 
poft  Ae  advaocement  of  medical 
kaowtodge  by  making  inq)coved 
pukl  care  duaavailabte  for  dln- 
fcal  md  healtli  aervkes  reaearefa. 
Dm  that  are  maintained  in  CPR 
tyMBOi  are  Ukriy  10  be  more  carily 
Md  loM  expeonvdy  ooUeded  and 
iWi^  noe  dua  wHI  no  fcnger 
need  to  be  manually  abstracted 
from  records  and  entered  into  re- 
aeadi  dua  faaaes.  And  CFRs  oOcr  a 
meias  of  bringing  research  results 
direcdy  to  practitioners. 


Making  it  happen 
Although  health  care  lags  behind 
other  industries  in  applying  com- 
puter technology  for  data  storage 
and  retrieval,  some  activity  in  this 
arena  has  begun.  Automated  pa- 
tient records  can  be  found  in  van- 
ous  stages  of  devdkjpment  in  some 
health  maintenance  ocganizations, 
outpatient  clinics,  hospitals,  and 
muttiboqMta]  systems,  la  addition, 
some  physicians  are  using  clinical 
dedsioo  support  systems  that  pro- 
vide guidance  tn  areas  such  as  gen- 
eral medical  diagnosis,  drug  ther- 
apy decisions,  and  the  management 
of  chemotherapy  for  patients  par- 
ticipating in  formal  clinical  trials. 
But  nothing  cturently  in  use  pos- 
sesses the  scope  and  scale  of  the 
envisioned  CPR.  How  can  we 
move  from  the  present  inconsis- 
tent and  frequently  archaic  infor- 
tnation-management  practices  and 
technology  toward  widespread  and 
compatible  CPR  systems? 

Dcveloptng  a  comprehensive 
CPR  system  represents  a  signifi- 
cant, but  not  insunnountable,  tech- 
nological challenge.  Progress  is 
needed  in  four  major  areas:  Facile 
user  interfaces  must  be  developed 
so  that  practitioners  will  not  find 
it  cumbenome  to  use  CPRs;  sys- 
tem aecurity  technology  and  pro- 
looob  moit  be  enhanced  to  protect 
the  aoconcy  and  coofidentiility  of 
patient  da^  local,  regional,  and 
national  oetworidng  capabilities 
must  be  bnilt  so  that  linkages 
among  CPR  systems  can  be  set 
and  data  standards  must  be  estab- 
lished lo  that  data  can  be  shared 
between  CFR  syslems  and  used  for 
vuwus  puipoaes. 

Equally  important,  though  per- 
haps more  difficult  to  overcome, 
are  the  nontechnotogical  in>pedi- 


ments  to  CPR  development:  the 
lack  of  a  clearly  articulated  and 
widely  agreed-upon  definition  of 
what  a  CPR  is  and  what  the  per- 
formance expoctatiocis  of  its  users 
are  for  vendors;  high  research  and 
development  costs  and  an  uncer- 
tain market;  an  inadoquaic  num- 
ber of  experts  trained  in  medical 
informatics;  the  public^s  concern 
about  protecting  confidentiality  of 
patient  data;  the  issue  of  patient 
data  ownefthip;  and  ambiguity  in 
and  inconsistencies  among  state 
laws  related  to  patient  records. 

Oiganized  or  oven  jpesistance 
to  CPRs  is  unlikely,  but  subtle  re- 
sistance is  likely  on  seveni  fronts. 
Individuals  who  believe  that  dieir 
jobs  are  threatened  by  the  change 
and  health  care  workers  who  are 
reluctant  to  leam  new  skills  may 
be  unwillii^  participants,  Among 
those  who  sUnd  to  benefit  from 
CPR  implementation,  competing 
and  sometimes  conflicting  inter* 
ests  must  be  addressed.  Vendors 
who  must  play  a  key  role  in  the 
success  of  CPR  development  must 
strike  a  balance  among  cooperat- 
ing  to  facilitate  development, 
avoiding  antitrust  vi<^ons,  and 
pursuing  profits.  Finally,  tndivid* 
ual  institutions  may  be  hesitant  to 
invert  in  a  CPR  lyMem  due  to  high 
coats  and  as  ycc  unquantified  ben- 
efits. Overcoming  tlieae  bairiers 
will  require  ooocdinatioo  among 
the  many  Ofyanszations  and  iodi- 
viduals  imercsted  in  CPRs  and  a 
dectsionmaldng  pcocen  that  will 
be  aooepied  tfarougbout  the  health 
care  systea.  For  this  reason,  the 
lOM  patiest  record  committee's 
major  recooMnendatioQ  was  the  es- 
tablishment of  a  Computer-baaed 
Patient  Reoord  Institute  (CPRI)  to 
promote  and  facilitate  develop- 
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ment,  tmplemcntation.  and  ois- 
seiniiation  of  theCPR. 

In  the  spring  of  1991.  the 
Americin  Health  Information 
Management  Association  (for- 
merly the  American  Medical 
Record  Associadon).  American 
Hospital  Association,  American 
Medical  Association.  American 
Nursing  Association,  and  U.S. 
Chamber  of  Commerce  formed  a 
coalitkm  for  establishment  of  the 
CPRI.  The  CPRI  was  incorporated 
in  January  1992  and  held  its  first 
annual  meeting  in  July  1992.  The 
CPRI  currently  has  22  organiza- 
tional members  representing  the 
health  care  professions,  insurers, 
payers  (for  example,  employers), 
information  systems  and  service 
vendors,  and  goveniment,  as  well 
asadatabaseof  interested  groups 
chat  includes  over  700  organ  iza- 
tioas.  Aware  of  the  major  barriers 
to  implcmenution,  the  CPRI  has 
established  four  workgroups:  CPR 
demonstration  projects;  confiden- 
tiality, privacy,  and  legislation; 
codes  and  structure;  and  education. 

The  CPRI  is  not  alone  in  its 
efforts  to  advance  CPRs.  The  fed- 
eral government  is  demonstrating 
increasing  commitment  to  im- 
proving information  management 
in  health  care.  In  early  1991,  the 
Geaenl  Accounting  Office  (GAO) 
issued  a  report  on  the  benefits  of 
auloniiting  medical  report  systems. 
Since  the  GAO  and  lOM  reports 
were  released,  at  least  two  bills  in- 
troduced in  Congress  have  explic- 
itly addressed  the  automation  of 
patient  dau  systems  by  requiring 
hocpftals  participating  in  Medtcair 
to  be  able  to  submit  their  claims 
electronically  and  by  authorizing 
funds  to  develop  model  systems 
*to  facilitate  gathering  of  health 


care  cost,  quality,  and  outcome 
data."  Several  federal  agencies — 
particularly  the  Agency  for  Health 
Care  Policy  Research,  the  Health 
Care  Financing  Administration,  the 
National  Library  of  Medicine,  and 
the  Department  of  Veterans  Af- 
fairs— were  actively  involved  in 
the  lOM  patient  record  study  and 
continue  to  support  improved  in- 
formation management  and  CPR 
development  dnougjh  involvement 
of  their  staff  in  CPRI  woricgroups, 
by  funding  research  related  to  or 
directly  associated  with  CPRs,  and 
by  disseminating  information  about 
the  value  of  and  ways  to  accom- 
plish information  management  in 
health  care  settings. 

In  Midition,  in  November  1991. 
Secretary  of  Health  and  Human 
Services  (HHS)  Louis  SuUivan  con- 
vened national  health  care  leaders 
to  discuss  the  challenges  of  reduc- 
ing administimtive  costs  in  the  UJS. 
health  care  system.  At  the  forum, 
three  health  care  industiy-led  work- 
groups were  created — the  Work- 
group for  Electronic  Data  Inter- 
change (WEDI),  the  Task  Force  on 
Patient  Information,  and  the  Work- 
group on  Administrative  Costs  and 
Benefits.  In  its  July  1992  report, 
WEDI  pcescfited  a  vision  and  rec- 
onunendations  that  are  consistent 
with  the  effoftt  of  CPRL  WEDI 
will  continue  in  existence  as  a  col- 
Ubormtivc  effort  among  health  care 
industry  pstidpants  and  will  report 
to  the  secretary  of  HHS  each  year 
on  industry  progress.  The  other  two 
workgroups  are  still  conducting 
their  deliberations.  The  potentially 
complementary  efforts  of  these 
three  workgroups  and  of  the  CPRI 
must  be  coordinated  by  their  re- 
spective leadership  to  avoid  re- 
dundancy and  possible  conflict 


Despite  the  extensive  attention 
that  CPRs  have  been  receiving,  we 
will  not  have  them  in  place  and 
ready  for  use  fast  enough.  Health 
care  could  benefit  from  the  use  of 
CPRs  today,  and  certainly  any  re- 
formed health  care  system  will  rely 
heavily  on  the  information-man- 
agement capabilities  that  CPRs 
offer. 

President  Clinton's  new  tech- 
nology initiative  irtcludes  increased 
investment  in  high-perfornunce 
computing  and  networking  appli- 
cations to  improve  the  provision 
of  health  care  by  **funushing  health 
care  providers  and  their  patients 
with  better,  more  accurate,  and 
more  timely  information."  This 
initiative  may  provide  a  signifi- 
cant boost  to  CPR  development 
efforts  by  acknowledging  the  im- 
portance of  building  an  informa- 
tion-management infrastructure  to 
support  health  care  and  by  pro- 
viding the  level  of  fimding  that  is 
needed  to  support  large-scale  CPR 
demonstration  projects. 

But  just  as  technology  alone 
cannot  overcome  the  challenges 
involved  in  improving  patient 
records,  money  alone  will  not  get 
us  to  the  CPR.  The  many  federal 
agencies  aitd  private-sector  orga- 
nizations that  are  involved  in  CPR 
issues — paiticularty  ppen  discus- 
sions regarding  standards — must 
cooidinate  their  efforts.  In  the  short 
term,  the  newly  appointed  presi- 
dent of  the  CPRI  may  be  well  ad- 
vised to  convene  a  *xjPR  wnuniL" 
In  the  long  tenn,  if  CPRI  is  to  fill- 
fill  this  coordinating  role,  it  must 
increase  its  visibility  and  credibil- 
ity by  strengthening  its  financial 
base  and  producing  tangible  results 
that  move  us  toward  the  ultimate 
goal  of  CPRs. 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Detmer.  Well  have 
some  questions  shortly.  Well  hear  firom  the  other  witnesses  first. 
Ms.  Stout? 

Ms.  Stout.  Thank  you,  Chairman  Boucher. 

Fm  Connie  Stout,  rm  the  Director  of  the  Texas  Education  Net- 
work»  TENET.  For  the  past  number  of  years,  I  have  worked  to 
study  and  analyze  the  use  of  electronic  communication  withhi 
schools.  To  develop  this  testimony,  I  sent  a  reauest  over  the 
Internet.  And  so  my  comments  here  reflect  the  words  of  thousands 
of  educators. 

The  traditional  school  environment  is  an  amazingly  self-con- 
tained one.  It  has  a  historic  tradition  which  limits  interaction  be- 
tween students  and  teachers  in  different  classes  and  at  different 
grade  levels.  The  benefits  extend  beyond  what  is  termed  as  dis- 
tance learning.  Distance  learning  is  only  one  part  of  the  puzzle  of 
educational  reform.  We  need  a  system  that  voll  allow  us  to  track 
students.  We  have  more  than  6,000  students  that  leave  Texas 
every  March  and  April  to  end  up  in  schools  in  Minnesota  alone. 

The  electronic  networks  foster  the  development  of  learning  com- 
mimities  among  professionals  who  address  problems  and  find  solu- 
tions together.  Yet,  until  recently,  the  K-12  community  has  not 
been  able  to  enjoy  the  benefits  of  information  networks.  Yet,  wo 
cannot  expect  our  professional  educators  to  meet  the  educational 
needs  of  the  21st  century  with  out-of-date  tools,  services,  or  sup- 
port. The  movement  toward  educational  reform  fits  well  with  the 
distributive^  communication  systems. 

In  Texas^  because  we  have  a  State-supported  public  education 
network,  more  than  21,000  public  and  private  educators  use  this 
network.  They  come  on  at  a  rate  of  120,000  logons  per  month.  Such 
access  has  supported  the  professional  growth  of  these  educators  in 
Texas.  TENET  has  alreaay  supported  the  impact  on  teaching  and 
learning  and  it  has  demonstrated  the  need  for  broadening  the  com- 
mxinications  capabilities,  and  it  has  contributed  to  the  private  sec- 
tor. We  are  the  largest  single  user  of  800  phone  lines  within  our 
State.  All  of  our  circuits  are  purchased  through  the  local  phone 
companies. 

But  let  me  give  you  a  little  history  on  this.  Beginning  in  1985, 
the  agency  contracted  for  services  for  a  private  network  through  a 
commercial  service.  By  the  time  we  ended  the  service  with  that 
contract  with  them  in  1991,  only  3,000  educators  and  less  than  half 
of  our  districte  had  utilized  the  service.  It  was  mostly  to  share  ad- 
ministrative work. 

We  formed  an  advisory  committee  to  assess  needs  and  formulate 
a  plan.  This  plan  was  taken  to  our  State  legislature,  and  part  of 
the  bill  that  resulted  was  to  formulate  a  statewide  telecommuni- 
cations network. 

We  sent  out  a  Request  for  a  Proposal  to  receive  support  from  the 
commercial  sector.  The  proposal  was  withdrawn  Mcause  of  the 
costs  that  were  prohibitive. 

With  the  awareness  of  a  national  thrust  on  the  networking,  the 
analysis  of  what  was  going  on,  we  formulated  our  network  on  the 
basis  of  the  Texas  Higher  Education  Network.  It  optimized  both 
cost-efTectiveness  and  the  level  of  service — ^to  bring  the  level  of 
service  to  the  K-12  students  and  educators. 
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And  it  also  did  another  thing.  It  provided  an  important  link  be- 
tween K-12  and  post-secondary  institutions.  It  took  advantage  of 
the  networking  expertise  and  the  resources  in  the  higher  education 
community. 

The  Higher  Education  Network  is  providing  coimectiyiiy  to  a  ma- 
jority of  our  post-secondary  institutions  in  Texas,  it  is  a  regional 
National  Science  Foundation  network.  Several  other  states  are 
using  the  same  model,  including  California,  Virginia,  and  Florida. 

Chairman  Boucher,  you  and  your  committee  are  to  be  com- 
mended for  envisioning  the  needs  of  the  Nation  as  you  conceive  the 
High  Performance  and  High  Speed  Networking  Applications  Act.  It 
has  the  potential  to  further  leverage  existing  State  resources  and 
build  partnerships  with  the  local  commujiity  and  private  sector  by 
stimumting  the  development  of  these  networking  resources. 

It  targets  several  areas  which  will  remove  barriers  that  K-12 
education  has  faced  in  the  past.  These  are  addressed  in  your  sec- 
tions on  connections,  training,  and  applications  development,  and 
I  would  like  to  speak  to  those  directly. 

The  connections  program  is  actually  a  research  initiative.  And, 
as  such,  the  NSF  is  the  appropriate  agency  to  address  these  areas. 
To  be  successful,  the  connections  program  must  be  directly  linked 
with  training.  We  need  the  Federal  Government  to  support  leader- 
ship to  help  facilitate  the  support,  though,  of  education  tariffs  for 
all  states.  The  realization  of  the  benefits  for  telecommunication 
technology  will  only  occur  when  technology  has  been  institutional- 
ized as  a  part  of  schooling.  Education  has  not  been  able  to  afford 
the  telephone  lines  to  link  their  schools,  and  they  have  had  to  rely 
on  gifts.  But  charily  will  not  scale  to  address  national  problems. 
Adequate  educational  tariffs  are  the  only  mechanisms  that  will  pro- 
vide a  stable  base  for  the  needed  long-term  growth. 

Equity  is  another  issue.  These  information  resources  cannot  be 
limited  to  the  elite.  Otherwise,  we  will  disenfranchise  our  whole 
population. 

In  the  area  of  collaboration  with  non-Federal  entities,  the  exam- 
ple that  we  have  in  Texas  really  speaks  to  that.  The  THEnet  and 
TENET  were  not  built  with  Federal  dollars,  though.  We've  built 
them  because  of  a  recognition  of  a  national  vision. 

In  the  applications  for  education,  again,  the  National  Science 
Foundation  has  a  wealth  of  experience  in  conducting  research  on 
the  applications  of  advanced  technologies,  and  this  experience  will 
be  a  valuable  resource. 

Extensive  research  will  need  to  be  integrated  into  the  social  and 
the  organizational  structure  of  schools.  Evolving  communication 
needs  will  require  research  on  the  many  complex  policy  issues. 

There  is  a  need  to  leverage  siipport  from  other  Federal  agencies, 
specifically,  the  Department  of  Education,  in  order  to  build  an  in- 
formation infrastructure  to  achieve  the  systemic  reform  within  our 
educational  system  that  we  all  desire.  These  projects  should  in- 
clude research  in  all  areas  of  education  which  would  be  touched  by 
this  technology.  Yes,  we  need  to  reach  more  than  math  and  science 
educations  to  achieve  our  goals,  and  a  close  partnership  with  the 
Department  of  Education  is  a  must. 

Teachers  need  to  have  access  to  the  intuitive  tools.  Proiects 
should  be  included  for  the  development  of  tools  which  have  been 
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identified  and  called  for  by  educators.  An  African  proverb  states 
that  it  requires  the  whole  village  to  educate  a  single  child,  and  it 
is  imperative  for  all  areas  of  the  educational  enterprise  to  be  in- 
cluded. 

TENET  is  succeeding  in  our  State  for  two  reasons.  One,  the  ac- 
cess is  simple  and  the  training  is  widespread.  In  training  there  are 
more — ^there  are  two  important  areas.  It's  more  than  just  teachers, 
but  all  workers  in  the  educational  community,  including  adminis- 
trators and  support  staff.  Those  who  conduct  training  need  to  be 
included— be  represented  from  all  sectors,  not  iust  the  librarians, 
although  they  are  a  valuable  part  of  this  whole  training  process. 

Within  Texas,  we  found  that  master  trainers  should  not  be  lim- 
ited to  one  specific  group  of  individuals,  but  they  must  represent 
a  cross-section  of  the  stakeholders:  math  teachers,  school  teach- 
ers— science  teachers,  school  administrators,  school  board  mem- 
bers, as  well  as  your  computer  coordinators.  We  have  found  that 
in  order  for  the  technology  to  be  integrated  the  training  must  be 
provided  by  those  who  see  the  benefit  from  similar  perspectives.  To 
disseminate  the  training,  we,  too,  must — ^look  at  widespread  dis- 
semination through  other  State  agencies,  through  the  Federal 
agencies,  such  as  the  Cooperative  Extension  Service,  and  you  might 
also  consider  museums  and  professional  associations. 

The  bill  addresses  pre-service  courses,  but  it  must  include 
courses  for  the  professional  development  of  the  teachers  and  our 
administrators.  Our  administrators  are  the  change  agents  in 
schools  today. 

Applications  for  government  information — parents  need  to  see  a 
return  on  their  tax  dollars.  When  the  children  talk  about  accessing 
information  from  the  NASA  space  link  database,  they  see  that  re- 
turn. When  teachers  use  AskERIC,  they  see  that  return.  It  is  im- 
perative that  education  has  access  to  these  numerous  information 
resources  and  databases.  Commercial  providers  can  certainly  add 
value  to  it,  but  a  large  amount  of  this  information  must  be  made 
available. 

In  the  area  of  restriction  on  the  use  of  the  test-bed  networks,  I 
do  have  concern  that  the  language  has  the  potential  to  severely 
limit  the  Federal  and  State  government  action.  Does  this  mean 
that  the  K-12  education  no  longer  has  access  to  the  NSFnet  as  we 
currently  know  it?  I  hope  not. 

TENET  and  those  educators  need  to  access  a  public  education 
network.  We  cannot  afford  a  private  toll  road  with  metered  tariffs. 
Those  who  have  resources  should  benefit  from  those  who  are  fur- 
ther from  th^? — should  not  be  different  from  those  who  are  further 
from  road.  Those  people  would  be  disenfranchised.  We  risk  the  po- 
tential of  developing  a  society  polarized  into  the  information  rich 
and  information  poor.  We  have  already  seen  in  Texas  we  cannot  af- 
ford a  private  commercial  network.  It  is  important  to  the  Nation's 
economy  in  the  nineties  to  have  the  development  of  a  public  com- 
mimications  system.  It  is  critical  to  the  success  of  the  information 
age  and  the  knowledge  workers. 

The  Federal-  and  state-supported  information  highway  will 
serve — ^prove  fertile  groimd  for  marketing  information  providers  for 
them  to  develop  and  market  their  resources. 
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You  re  correct  in  supporting  broad  band  connectivity  where  we 
can  access  high  speed  as  needed.  Limitations  on  these  needs  could 
De  problematic  in  the  future.  Educational  applications  might  not 
appear  at  this  tame  to  merit  high  band  width.  However,  when  the 
use  amves— and  it  will— the  education  community  will  need  access 
to  that  space. 

In  the  area  of  copyright,  we  need  to  address  these  problems.  We 
need  to  provide  a  means  which  permits  the  development  for  numer- 
ous publishers  and  information  providers  of  resources.  The  most 
inghtenm^  image  is  that  the  conduit  and  the  content  would  be  pro- 
vided by  smgle  sources.  This  cannot  be. 

As  a  general  note,  the  bill  has  several  application  areas,  but  they 
cannot  be  considered  in  isolation.  Fifty-six  other  State  agencies  in 
lexas  share  the  common  infrastructure  provided  by  the  THEnet 
backbone  without  direct  Federal  dollars.  It  has  created  a  synergy 
We  now  see  examples  of  child  neurologists  working  with  nurse 
practitioners  in  schools  to  identify  the  need  of  fetal  alcohol  syn- 
drome children.  They  are  working  with  the  curriculum  developers 
to  create  programs  to  meet  the  needs  of  those  children.  With  close 
collaboration  and  partnerships  among  all  the  entities— Federal, 
state,  and  pnvate  s^^^  is  unlimited  potential  in  the  devel- 

opment of  the  NREN  program. 

Children  are  25  percent  of  our  population.  They  are  100  percent 
of  our  future. 

Thank  you. 

[The  prepared  statement  of  Ms.  Stout  follows:] 
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Thank  you  Chairman  Boucher,  distinguished  members  of  the 
subcommittee  and  guests.  I  am  Connie  Stout  ti\e  director  of  the  Texas 
Education  Network  (TENET).  I  serve  as  the  chairperson  of  the 
Consortium  for  School  Networking  (CoSN).  The  Consortium  for  School 
Networking  is  a  membership  organization  of  institutions  formed  to  further 
the  development  and  tise  of  computer  network  technology  in  K-12  education. 
Our  members  represent  educational,  institutional,  and  commercial 
organizations  with  an  interest  in  advancing  the  state  of  the  art  in  aU  aspects  of 
electronic  computer  networks. 

I  am  also  a  member  of  the  Board  of  the  International  Society  for  Technology 
in  Education  (ISTE).  The  International  Society  for  Technology  in  Education  is 
a  society  of  educators  who  share  an  interest  in  instructional  and 
administrative  applications  of  technology  which  enhances  the  educational 
enterprise. 

I  am  delighted  to  represent  the  elementary  and  secondary  educational 
community  alongside  colleagues  who  come  to  this  hearing  to  represent  their 
constituencies  in  the  health  care,  post-secondary  education,  publishing,  and 
library  communities.  To  develop  this  testimony,  I  sent  a  request  over  the 
Internet  to  educators  around  the  country.  My  comments  reflect  the  thoughts 
of  hundreds  of  educators. 

Tlie  traditional  school  environment  is  an  amazingly  self-contained,  isolated 
one.  It  has  a  historic  tradition  which  limits  interaction  between  students  and 
teachers  in  different  classes  and  grade  levels.  The  walls  of  the  classroom  have 
isolated  the  teacher  in  a  culture  which  doesn't  support  frequent  interactions 
among  colleagues  within  the  same  campus  or  vnib.  other  adults  outside  the 
building.  Electronic  networks  can  break  down  these  walls,  giving  students 
and  teachers  access  to  resources  both  within  and  without  the  educational 
system  not  available  to  them  before. 

Hie  skills  deemed,  necessaiy  for  both  the  teacher  and  learner  change  as  they 
are  connected  to  a  larger  community  of  resources  and  people  through  tools 
such  as  tlie  Internet  Teachers  become  researchers  and  managers  of 
information  v/ho  team  teach  as  they  design  the  educational  outcomes  with 
the  help  of  their  remotely  located  colleagues  and  mentors  from  many  sectors 
of  the  community.  Resouros  are  not  limited  to  those  found  within  textbooks 
or  within  the  campus.  Students  need  to  be  able  to  articulate  problems,  access 
and  identify  neces3ar>^  resources,  and  collaborate  with  peers  around  the  world 
as  they  solve  them.  The  roles  o?  both  the  teacher  and  learner  change  as  both 
explore  new  informalion  resources  {md  ways  of  learning. 
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Electronic  networks  foster  the  development  of  "learning  communities" 
among  professionals  who  address  problems  and  find  solutions  together. 
Such  communities  can  be  found  in  subject  area  departments  within  the 
campus,  within  school  districts  and  among  professional  associations. 
Without  such  support  networks,  educators  fall  back  on  traditional,  familiar 
practices  or  feel  lost,  and  eventually  leave  the  profession.  Electronic  support 
networks  have  the  ability  to  extend  these  learning  communities  to  the 
isolated  professional  educator. 

The  k-12  educational  community  has  not  been  able  to  enjoy  the  benefits  of 
information  networks.  The  technology'  has  so  far  mostly  been  limited  to  the 
early  adopters,  to  those  educators  who  had  special  funding  or  those  with 
access  to  special  single  purpose  administrative  networks.  This  severely 
limited  the  development  of  an  understanding  of  the  educational  value  of 
incorporating  electronic  commimications  into  daily  use.  Since  there  were  a 
mmtber  of  different  netwcH'ks  and  the  cost  was  seen  as  a  barrier,  a  void  existed 
as  educators  were  compelled  to  articulate  the  benefits  of  incorporating 
telecommunications  into  the  workplace.  This  inhibited  administrative 
support  to  fund  furtiier  study  of  the  benefits  of  telecomputing  technologies. 
We  cannot  expect  our  professional  educators  to  meet  the  educational  needs  of 
the  21st  Century  witfi  out-of-date  tools,  services  and  supp>ort 

The  Internet  is  a  very  democratic  communications  system  in  which  peers 
commimicate  with  peers.  The  hierarchical  culture  of  the  institution  of 
schooling  runs  counter  to  this  system.  However,  the  movement  toward 
educational  reform  and  site-based  shared  decision  making  fits  well  with 
distributed  communications  systems. 

In  Texas,  because  we  have  a  state  supjjorted  public  education  network,  more 
than  21,000  educators  dialogue  with  subject  matter  experts,  collaborate  vdth 
their  colleagues,  and  provide  children  with  authentic  opportimities  to  gather 
dato,  communicate  with  others  not  in  the  same  locale  and  access  the  myriad 
of  commercial  and  publidy  developed  information  available  via  the  network. 
Such  access  has  supported  the  professional  growth  of  Texas  educators;  it  has 
made  students  more  tolerant  and  empathetic  TENET  has  already  had  an 
impact  on  teaching  and  learning.  It  has  demonstrated  the  need  for  broadened 
communications  capabilities.  And  it  has  contributed  to  the  private  sector: 
TENET  is  the  largest  consumer  of  800-number  telephone  service  in  the  state 
of  Texas. 

The  Texas  Education  Agency  long  ago  recognized  the  need  for  effective  and 
low-cost  communication  among  and  between  the  more  than  6,400  public 
school  campuses,  the  20  regional  education  service  centers,  colleges  and 
universities,  and  other  educational  professionals  in  Texas.  Beginning  in  1985, 
the  Agency  contracted  for  services  on  a  commercial  network.  During  the 
time  the  Agency  used  the  commercial  service,  only  3,000  educators  in 
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approximately  500  of  the  1,058  school  districts  used  the  network  -mostly  to 
share  limited  administrative  information. 

In  1987,  an  advisory  committee  was  appointed  to  assess  the  needs  of  the  State 
and  develop  a  strategic  plan  for  the  use  of  technology  in  the  State.  In 
November  of  1988,  the  State  Board  of  Education  adopted  the  1988  -  2000  Long- 
Range  Plan  for  Technology.  Incorporated  within  the  plan  was  a  request  to 
establish  a  K-12  statewide  commvmications  network  to  link  all  school  districts 
and  their  campuses.  The  requests  were  incorporated  in  1989  into  Senate  Bill 
650  which  was  passed  by  the  71st  Legislature.  Senate  Bill  650  (Section  14.042  of 
the  Texas  Education  Code)  authorized  the  establishment  and  maintenance  of 
an  electronic  information  transfer  system,  the  Texas  Education  Network 
(TENET). 

It  was  felt  that  a  complete  communications  infrastructure  design  with  a 
comprehensive  approach  was  necessary  to  overcome  a  number  of  barriers  to 
use  by  K-12  education.  In  Texas,  a  Request  for  Proposal  process  was  initially 
tried  seeking  network  alternatives  from  the  commercial  sector.  The  proposal 
was  withdrawn  because  of  the  excessive  cost  involved.  Since  the  process  did 
not  result  in  an  award,  alternatives  were  considered. 

At  the  same  time  Texas  was  considering  alternatives,  the  High-Performance 
Computing  Act  was  signed  into  law.  The  act  called  for  the  development  of 
the  National  Research  and  Education  Network  (NREN).  This  gave  rise  to  the 
hope  that  a  national  education  netwoking  resource  could  be  established  upon 
Internet  protocols. 

With  an  awareness  of  the  national  networking  thrust  and  on  the  basis  of  an 
analysis  of  the  available  networking  alternatives,  it  was  decided  that  the  Texas 
Education  Network  should  be  developed  in  partnership  with  the  Texas 
Higher  Education  network  (THEnet).  This  option  would  maximize  both  cost- 
effectiveness  and  the  level  of  services  to  Texas  K-12  students  and  educators.  It 
provided  an  important  link  between  K-12  and  postsecondary  institutions.  It 
also  took  advantage  of  the  networking  expertise  and  resources  found  in  the 
higher  education  community. 

The  Texas  Higher  Education  Network  (THEnet),  providing  connectivity  to 
the  majority  of  the  major  post-secondary  institutions  in  the  state,  is  a  NSF 
regional  network  connected  to  thousands  of  other  networks  worldwide 
through  the  Internet.  Several  other  states,  including  California,  Virginia,  and 
Florida,  are  using  similar  models  to  bring  connectivity  to  their  public  school 
educators.  This  model  permits  partnerships  to  be  established  that  bring  the 
broad  spectrum  of  the  educational  community  together  to  address  levels  of 
service  delivery  not  possible  before. 
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Chainnan  Boucher,  you  and  your  committee  are  to  be  commended  for 
envisioning  the  needs  of  the  Nation  as  you  conceive  the  High  Performance 
and  High  Speed  Networking  Applications  Act  of  1993.  H.R  1757  has  the 
potential  to  further  the  leverage  existing  state  resources  and  build 
partnerships  with  the  local  community  and  ti\e  private  sector,  by  stimulating 
the  development  of  these  networking  resources.  These  network  resources 
need  to  be  identified  at  a  level  of  technology  that  is  likely  to  produce  the  most 
benefits.  H.R.  1757  targets  several  areas  wWch  wiU  remove  barriers  that  K-12 
educators  have  faced  in  the  past  These  are  addressed  in  your  sections  on 
connections,  training,  and  applications  development. 

I  would  like  to  address  some  comments  directly  to  the  bill. 

"SEC.  306.  NETWORK  ACCESS, 
"(a)  CONNECTIONS  PROGRAM._ 

It  is  important  as  resources  are  made  available  that  they  reach  all  sectors  of 
the  community. 

Several  points  need  to  be  clarified. 

The  Connections  progrzun  is  actually  a  research  initiative,  and  as  such  the 
NSF  is  the  appropriate  agency.to  address  these  issues.  Creating  an  educational 
support  system  out  of  these  diverse  entities  is  not  something  that 
policymakers  can  set  down  and  cost  out  without  pilot  studies  and  trials  of 
alternatives.  It  very  much  has  to  do  with  multiple  applications  -  with  school 
system  and  integration  of  functions  at  each  level  including  business,  libraries, 
museums,  and  others. 

In  the  era  of  the  global  economy,  access  to  distance-binding  resources  such  as 
networking  is  an  equity  issue.  These  information  resources  cannot  be  limited 
to  the  elite.  Limiting  access  to  only  a  few  will  disenfranchise  a  whole  sector  of 
the  population.  The  National  Research  and  Education  Network  Program, 
NREN,  brings  the  possibility  that  a  national  infrastructure  will  be  built  which 
will  enable  all  sectors  of  the  commimity  to  have  access  to  its  benefits. 

The  connections  program  acknowledges  that  today's  knowledge  workers  in 
schools  lack  access  to  a  key  instrument  for  reform  to  the  educational  system, 
the  telephone.  Some  commercial  providers  have  taken  the  lead  to  bring  this 
technology  into  the  schools.  New  England  Telephone  and  the  Rhode  Island 
Division  of  Public  Utilities  have  an  agreement  to  provide  phone  lines  for 
classroom  access  to  telecommunications.  The  public  utility  commissions  in  a 
number  of  states  provide  their  educators  with  an  educational  tariff.  We  need 
the  Federal  government  to  provide  the  leadership  to  help  facilitate  the 
support  of  educational  tariffs  in  all  states.  This  is  more  than  an  issue  of  just 
one  phone  line  in  a  school;  it  implies  building  an  infrastructure  which  will 
support  access  from  every  educator  and  student's  desktop.  The  realization  of 
the  benefits  of  teleconmiunications  technology  will  only  occur  when  the 
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technology  has  been  institutionalized  as  part  of  schooling.  Private  gifts  and 
charitable  contributions  are  welcome  and  can  extend  the  impact  of  public 
funds,  but  they  cannot  be  expected  to  substantially  address  problems  of 
national  scope.  Appropriate  educational  tariffs,  devised  to  accommodate 
school  system  planning  cycles  and  budgets,  will  provide  a  stable  base  for 
planning  and  long-term  growth. 

"(c)  COLLABORATION  WITH  NON-FEDERAL  ENTITIES. 

Collaboration  with  State  and  local  govenunents  provides  a  means  for  the 
government  to  act  both  as  a  catalyst  and  as  a  force  multiplier  in  order  to 
accomplish  shared  goals.  The  direction  set  forth  by  the  original  NREN  bill 
has  been  a  catalyst  for  numerous  states  to  design  their  telecommunication 
network  around  an  open-systems  design  to  permit  greatest  levels  of 
interconnectivity. 

"SEC.  308.  APPLICATIONS  FOR  EDUCATION. 

The  National  Science  Foundation  has  a  wealth  of  experience  in  conducting 
research  on  applications  of  advanced  technology.  This  experience  will  be  a 
valuable  resource.  Extensive  research  will  be  needed  to  integrate  applications 
into  the  social  and  organizational  structure  of  schools.  Evolving 
communications  needs  will  require  research  on  many  complex  policy  issues. 
The  changes  seen  in  the  information  infrastructure  will  impact  more  than 
just  software  and  hardware.  There  is  a  need  to  leverage  support  from  other 
federal  agencies,  specifically  the  Department  of  Education,  the  National 
Aeronautics  and  Space  Administration,  and  entities  of  the  Department  of 
Commerce,  in  order  to  build  an  information  infrastructure  which  will  be 
integrated  within  our  educational  system  and  have  the  features  we  all  desire. 

It  will  be  important  that  projects  are  designed  to  reflect  input  from  educators 
in  the  field.  These  projects  should  include  research  in  all  areas  of  education 
which  would  be  touched  by  this  technology.  Yes,  we  need  to  reach  more  than 
mathematics  and  science  education  to  achieve  our  goals.  A  close  partnership 
with  the  Department  of  Education  can  aid  in  this  effort. 

Demonstration  projects  which  do  not  contain  the  research  and  analysis  need 
to  appropriately  decide  how  the  network  would  scale  up  or  ramp  up  to 
universal  access  will  have  little  value.  As  the  Department  of  Commerce 
plays  its  designated  leadership  role  in  developing  access  to  the  National 
Information  Infrastructure,  lessons  learned  from  the  NREN  program  should 
be  used  as  models  for  all  concerned  agencies  in  the  Federal  government  to 
work  together. 
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Teachers  need  access  to  intuitive  tools  which  would  enable  them  to  access  the 
power  of  the  technology.  Projects  should  include  the  development  of  tools 
which  have  been  identified  and  called  for  by  educators. 

An  African  proverb  states  that  it  requires  a  whole  village  to  educate  a  single 
child.  Our  whole  community  should  be  included  in  the  design  of  the 
network  It  is  imperative  for  all  areas  of  the  educational  enterprise  to  be 
included  for  the  telccommimications  technology  to  be  institutionalized  as  a 
part  of  the  national  thrust  for  education  reform. 

Cynthia  Garrett,  a  teacher  in  Texas,  notes  that  TENET  is  succeeding  in  our 
state  because  access  is  simple  and  training  has  been  widespread.  An 
appropriate  initiative  to  assure  adequate  training  is  critical  to  the  success  of 
the  NR3EN  program*  This  training  needs  to  extend  to  all  sectors  of  the 
community.  We  hive  trained  Master  Trainers  who  include  math  teachers, 
science  teachers,  librarians,  school  administrators,  and  school  board  members, 
as  well  as  computer  coordinators.  Master  Trainers  are  not  limited  to  one 
specific  group  of  individuals,  they  represent  a  cross-section  of  the 
stakeholders.  We  have  found  that  in  order  for  the  technology  to  be  * 
integrated,  training  is  best  provided  by  those  who  see  the  benefit  from  a 
similar  perspective. 

Network  and  applications  training  should  be  made  available  for  all 
stakeholders.  It  cannot  be  limited  to  one  segment  of  the  population. 

To  disseminate  training,  consideration  should  be  given  to  involving  state 
agencies  as  well  as  other  federal  agencies  such  as  the  Cooperative  Extension 
Service  of  the  U.S.  Department  of  Agriculture.  They  have  an  ongoing 
relationship  with  local  communities  in  every  county  in  the  Nation  and 
support  network  technologies.  Other  constituencies  that  have  useful  training 
models  for  consideration  include  museums  and  libraries. 

Training  programs  should  include  in-service  courses  as  well  as  pre-service 
courses.  We  currently  have  225,000  teachers  in  Texas,  and  more  than  12,000 
enter  the  teaching  field  each  year  with  zero  years  experience.  There  must  be 
training  programs  to  accommodate  experienced  teachers  in  the  field. 
Extending  training  to  inservice  groups  will  permit  a  strong  alliance  between 
those  studying  to  become  teachers  and  those  teachers  currently  practicing. 

"SEC.  311.  APPLICATIONS  FOR  GOVERNMENT  INFORMATION. 
Access  to  Federal  Government  information  has  been  a  tremendous  benefit  to 
educators.  Parents  see  a  return  on  their  tax  dollars  when  their  children  talk  of 
accessing  the  NASA  SpaceLink  database  and  getting  up-to-date  information. 
Access  to  accurate  real-time  data  has  provided  students  with  the  ability  to 
state  hypotheses,  conduct  analyses  and  validate  their  findings  on  a  short  time 


7 


139 


frame.  Government  becomes  meaningful  when  students  are  able  to  read  the 
White  House  press  releases  as  they  occur  from  their  classrooms. 

There  are  a  number  of  possible  educational  projects  which  involve  students 
in  the  use  of  government-supported  information  sources.  One  might  be  to 
give  students  studying  economics  access  to  government  economic  data,  e.g. 
statistics  on  unemployment,  trade,  etc.  These  could  be  read  in  and  reconciled 
with  simulation  program  results,  inserted  in  reports,  and  used  for 
community  oriented  projects.  Projects  like  these  would  make  students  feel 
involved  with  their  government. 

The  use  of  the  Internet  has  enabled  students  to  dialogue  directly  with 
scientists.  Paul  Smith,  an  Australian  researcher  in  Antarctica,  wrote  to  a  third 
grade  class  in  Wynn  Elementary  School  in  Las  Vegas,  Nevada.  Bruce  Dally, 
their  teacher,  noted  that  this  unique  learning  experience  gave  the  children  a 
look  at  geography,  weather  conditions,  and  plant  life  in  Antarctica  which 
would  have  been  impossible  for  the  children  to  visualize  using  only  a 
textbook. 

AskERIC  is  a  program  designed  to  assist  educators  in  finding  information  on 
educational  research.  TENET  provides  access  to  AskERIC  as  a  direct  menu 
item.  From  their  classrooms  and  homes  in  Texas,  teachers  have  been  able  to 
find  resources  on  alternative  assessment,  block  scheduling,  the  affects  of 
school  climate  on  discipline  and  many  others.  Teachers  have  found  this 
federally  supported  project  invaluable  to  them. 

It  is  imperative  that  education  have  access  to  these  numerous  information 
resources  and  databases. 

"SEC.  102(d)  RESTRICTION  ON  USE  OF  TESTBED  NETWORKS.^ 

Section  102(d)  [NREN]  restricts  testbed  networks  from  being  used  to  "provide 
services  that  could  otherwise  be  provided  satisfactorily  using  privately 
operated  networks."  A  concern  is  raised  by  the  term  "satisfactorily",  which 
seems  highly  undear.  What  does  "satisfactorily"  mean?  Is  the  focus  on 
technical  specifications,  price,  other  considerations,  or  some  or  all  of  the 
above?  Are  the  services  prohibited  basic  network  functions  such  as  access  and 
connection,  or  are  they  the  "information  services"  that  the  networks  are 
designated  to  facilitate?  Can  one  "provide  service"  to  oneself,  or  is  the 
<  ^ncem  provision  of  a  "service"  by  one  entity  for  another,  probably  for  fee? 
"inis  section  leaves  education  with  real  concerns. 

I  do  have  some  concern  with  the  language  which  has  the  potential  to 
severely  limit  Federal  and  state  government  actions.  Secretary  of  Labor 
Robert  Reich  noted  that  "In  the  1950s,  the  nation  committed  itself  to  building 
a  modem  transportation  system."  We  need  to  have  support  from  Federal 
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and  state  sectors  to  support  the  modem  communications  system.  The 
investment  in  the  commimications  infrastructure  is  one  of  the  most 
important  investments  our  nation  will  make  in  the  future.  The  highway 
system  of  the  50's  was  Jtult  in  collaboration  with  the  private  sector  as  their 
resources  were  used  to  build  the  highway.  This  enabled  thousands  of 
commercial  business  to  spring  up  along  the  highways  as  ntmierous 
commimities  developed  near  the  roadways.  The  federally  supported 
interstate  highway  was  an  important  stimulus  to  the  developing  economy. 

Equally  important  to  the  nation's  economy  in  the  90s  is  the  development  of 
the  public  communications  system.  It  is  critical  to  the  success  of  die 
Information  Age  and  fhfi  knowledge  workers.  Our  educators  and  students 
could  be  among  tiie  first  to  benefit  from  such  a  system-  The  federal  and  state 
supported  public  Information  Highways  could  provide  fertile  ground  for 
many  information  providers  to  develop  and  market  their  resources  to  the 
many  communities  that  vnll  gather  there.  However,  should  the  public 
Information  Highway  become  a  private  toll-road  with  metered  tariffs,  ^ose 
who  have  resources  would  benefit  while  those  who  are  further  from  the  road 
would  be  disenfranchised.  We  risk  the  potential  of  developing  a  society 
polarized  into  the  information  rich  and  the  information  poor. 

Limitations  placed  on  the  use  of  the  high  speed  network  are  also  problexnatic. 
Perhaps  we  could  consider  an  analogy  simfiar  to  the  High  Ocaipancy  Vehicle 
Lanes  (HOV)  which  permit  access  to  the  high  speed  lines  based  upon 
application.  Educational  applications  at  this  time  may  not  give  the 
appearance  of  meriting  hi^  bandwidth;  however  when  those  usages  arise  ~ 
and  they  will  —  the  educational  community  will  need  access  to  that  space. 

Section  102  (6)  should  be  rephrased  to  read  approximately  as  follows: 
-develop  approaches  to  the  provision  of  copyrighted  materials  over  networks 
which  wiU  encourage  commercial,  nonprofit  and  government  organizations 
to  make  such  materials  available  at  reasonable  cost  and  profit"  Mechanisms 
such  as  site  licenses,  shareware  sd\emes  etc,  need  to  be  encouraged;  these  wiU 
provide  means  for  the  publishing  commimity  to  consider  alternatives  to 
textbooks  for  the  delivery  of  educational  information. 

As  a  general  note,  each  application  area  cannot  be  considered  in  isolation.  A 
common  infrastructure  needs  to  be  developed^  otherwise  no  one  wiU  be  able 
to  afford  networking.  Instead  of  building  a  separate  network  for  K-12 
education,  the  NKEN  will  help  educational  agencies  at  all  levels  in  the 
United  States  pool  our  resources.  Fifty-six  other  state  agendes  share  the 
common  infrastructure  provided  by  TT-IEnet's  backbone  in  Texas.  As  usage 
grows,  so  will  the  infrastructure.  Using  this  approach  a  certain  synergy  has 
been  created.  We  now  see  examples  of  diild  neurologists  working  with 
practitioners  in  the  school  to  identify  the  needs  of  fetal  alcohol  syndrome 
children.  They  are  working  with  curriculum  developers  to  create  programs 
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to  meet  the  needs  of  these  children.  With  close  collaboration  and 
partnerships  among  all  entities,  there  is  unlimited  potential  in  the 
development  of  the  NREN  program. 
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THENET 

by  Tracy  UQucy  p^rt^cr 

TJc  Texas  Hjghcr  Educai.on  Nc^^ork 
(THEnci,  »aj  formed  m  1986  chmuah  a 
comb.nauonofneruofim|cffom«Tcxa$ 
lyi',"^""^-      t'njvcn.ty  of  Hous. 
ton.  the  Univcn.ty  of  Texas  Health  Sci- 
«nce  Lemer  «i  San  Anton,o  (UTHSCSA) 
and  the  Univcnity  of  Texas  Sysrem  Cov.' 
enni  the  jtaxe  of  Texas.  w,th  a  link  to  the 
Insnturo  Tecnologjco  y  de  Ejtudios 
Supeno^s^  Monterey  ,n  Monterrey 
Mexico.  THEnet  connects  mofe  than  W 
acadeni.c  and  research  msiuut.ons. 
JMtnets  tOAj  IS  10  provide  and  advance 
Che  e!ectro«iK  exchange  of  jnformaijon  in 
Juppoo  of  the  teachjnf.  research,  develop- 
nKnt.andrela»edcollaborative«^,viuc>of 
the  Tex«  hjther  education  and  reseirch 
cotnmunitics. 

Admfnistratioii  md  Membership 

THEnet  was  miiiaif  y  managed  by  the  com- 
putwf  services  suff  of  Texas  A4M  Uni- 
veojty.  WiththecteationoftheUnivenjty 
J  ..^.•t^^***'"^"*^<^N)in  1986 
the  m  Sys«fn  Office  of  Tclecommunica- 
KonServicei  (OTS)  netwofking  sia/f  as- 
sumed  neiwofk  mantfement  duties.  OTS 
provides  both  f>et*ork  m.ennauon  center 
1  NIC )  and  nerwofk  openkions  center(  NOC) 
«rviccs  to  THEnet  member  institutions. 

Membership  in  THEnet  is  divided  into 
•hfte  categories:  Class  A.  degrecgrMiing 
institutions  of  higher  educauon  wi  thetr 
associated  research  institutions;  Class  B 
nonprofit  research  and  govenvnenul  ofga-' 
nizations  not  associated  with  a  Class  A 
member,  and  Class  C.  industnal  rtseireh 
organizations  sponsored  by  a  Class  A 
twtnber.  Currently.  THEnet  consists  of  39 

frl^m  rr"l^^-  8  members, 

and  lOCIassCmemben. 

Protocois,  Topoloty,  ■nd  Hardwire 

THEnet  is  a  network  of  physical  connec- 
lions  between  and  w.thin  organiMtions 

vfi'?i^*"°"*  ^  SNA. 
r» Jt.  OSI.  and  compressed  digita;  video  to 
provide  researchers,  faculty,  and  students 
*nh  the  netwofking  too^s  that  they  need 


be'J^ei  rooters 
between  us  hub  sues  at  Dallas.  Houston 
Austin,  and  San  Antonio.  Other  sue 
connected  to  the  hubs  .ith  a 

Most  of  the  dau  links  ax^ 
implemented  with  l.S-Mbpsleaseddifiiul 

fullTI  dauctrcuitsm  1989.whenmcoo^ 
eranon  with  Sesqu.net.  it  esttblis^^^lTT'^ 
mangle  interconnecting  cisco  routers  lo^ 
cated  at  IH"  Dallas.  l/T  Austin!^  R  c^ 
Umversuy.  THEnet  includes  otherTl 

UTHSCSA  and  .M.D.  Anderson  Career 
Center  m  Houston;  LTT  Dallas  to  l/TAr' 

UTHSCSA  to  UTSan  Antonio  and  LTT  Pan 
American  at  Edmburg.  and  LTT  Pin  Am  ai 


External  Network  Connectivity 
THEnet  s  Internet  connectivii>  dates  back 
asfarasl973.whcntTAustmest5h^^^ 
a  connection  to  the  ARPANET  ithe  dT 

fcnseAdvancedReseaichPro;ec,  Age^v- 
Network)  InApnl  1989.THEoeiw.!o?^^ 
c.a|lyde,,„„^„^SP  HE^ 

gaming  access  to  the  NSFNET  backbone 
h-.gh  . he  NSS. Nodal  SwuchmglSb 
system,  located  at  Rice  fniven'uy  m 

THEnet  is  connected  to  the  Space  Phvsics 
Analym  Network  tSPAN.  by  DECne 
outers  |«ated  at  UT  Austin  id  N  AS  a 
^^^^  Space  Center.  Since  the  DECne^ 
SPKCS  of  the  two  networks  ciJ 
nict.  a  technique  known  as 
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'  eKhothcrviamiemMdiaie  gateway ncKJet. 

However.  DECnei  address  irani^lanon 
software  was  wnnen  ac  UT  Austin  for 
CISCO  Systems  multiprotocol  routers  and  is 
beini  used  m  production  mode  between 
THEnet  and  SPAN.  The  wfiwire  allows 
selected  SPAN  hosts  to  be  mapped  into  the 
THEpK  address  space .  el  I  minurng  the  need 
10  uM  PMR. 

Gateways  to  the  High  Energ>  Physics  Net- 
wort:  (HEPnet)  art  in  operation  at  Texas 
AAM  Univemty  (TAMLi  and  at  the 
Supetcondocuoo  Super  Collider  Labom- 
tocy  (SSO.  A  VAXsutJOn  11  Jt  TAMU 
with alow-spMd link  loihe Fermi  National 
Accelerator  Laboraiorv  iFERMILAB)  is 
used  as  a  DECnet  PMR  9»M«*ji>  between 
HEPt^et  and  THEnet.  At  the  SSC.  which  is 
directly  on  HEPnet,  t  cisco  Systems  router 
ninning  UT  Austin's  DECnet  address 
innstauonsofcwaie  maps  selected  THEnet 
nodes  into  HEPnet  and  HEPnet  nodes  into 
THEncf. 

Additionally,  the  SSC  and  UT  Austin  an 
both  ESnet  backbonesues.  ESnet  is  the 
mutiiprotocoi  (IP.  DE4Pt.v>d  X.25)  suc- 
cessor network  to  HEPnet  and  MFEnet 

THEnet  s  external  BFTNET  connectivity  is 
provided  by  Rice  University  via  their  par- 
ucipatioo  in  the  BFTNET  11  projea  (NJE 
Over  thcTCP<TP-b*ied  Internet) .  CuxTtnUy. 
the  Univ^'sity  of  Houston  (UH)  and  UT 
Austin  cos'nect  to  Rice  via  NJE  over  TCP. 
The  rest  of  THEnet  s  BITNET  nodes  con- 
nect to  UH.  Rtce.  or  UT  Austin  via  a 
muliiconnected  mesh  topology  using  NJE 
over  TCP  or  NJE  over  DECnet. 

Gateway  connectivity  to  the  Telenet  X.2S 
public  dau  network  is  provided  by  the  UT 
System  Office  of  Telecommunication  Ser- 
vice to  THEnet  memben  on  a  cost^rtcov* 
cry  basts.  Currcnily.  inbound  X.29  termi- 
nal communication  and  VAX  PS!  majl 
gateway  fihrices  ut  supponed. 


Network  Services 

Network  information  and  operating  ser- 
vices are  provided  through  OTS  Infonma* 
tive  documents  and  host  and  contact  lists 
ire  available  on  the  THEnet  NIC  host, 
nic.ihenei  via  anonymous  FTP.  and 
THENIC  (DECnet)  via  default  DECnet 
file  access.  See  the  file  THENcT.INDEX 
for  a  list  of  available  documents. 

The  User  s  Directory  of  Computer  Net- 
works, a  directory  of  hosts,  domains,  and 
contacts  on  major  academic  and  research 
networks,  has  been  an  anrual  publication 
of  OTS  since  1987.  The  IWO  edition  was 
recently  published  by  Digital  Press 

Additionally.  OTS  hosts  an  annual  Tenxs 
Sute  telecommunications  and  Network- 
ing Conference  dunng  which  a  variety  of 
infonnative  presentations  are  given. 
THEnet  members  also  meet  annually  at 
THEnet  Managers  Meetings  to  discuss 
technical  and  policy  issues.  OTS  is  cur- 
rently planning  to  offer  tutorials  on  net- 
work configurtiion  and  routing  to  THEnet 
members  m  March  199 1 

For  further  infofmuion  on  THEnet.  send  a 
message  to  info@nic.the.net.  ■ 
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TENET 

by  Connie  Siout 

In  August  1991.  the  Texas  Education 
Agency  esublished  the  Texas  Education 
Network  (TENET)  to  serve  3S  an 
electronic  infonnation  transfer  system  for 
the  state's  educators  inA  students.  The 
Texas  education  system  services  a  diverse 
student  population.  Within  ihc  state  there 
die  nK>re  than  I  ^SO  school  distncts.  which 
h«ve  enrollments  ranging  from  190.000 
students  to  fewer  than  10.  Since  TENET 
bega/i  operation,  mote  than  4.300  users 
have  accessed  the  netsvorit.  averaging 
10.500  logins  per  week. 

TENET  users  access  the  Internet  via  the 
Texas  Higher  Education  Network 
(THEnct*.  an  NSF  regional  network  that 
provides  Internet  connections  for  most  of 
the  colleges  and  universities  m  Texas. 
Through  this  regional  connection  to  the 
Intemet.  TENET  offers  access  to  a  vanety 
of  resources,  including  on-line  library 
catalogues,  educational  computer  archives, 
public  databases,  and  instructional 
hypenncdia  libranes.  The  use  of  THEnct 
IS  in  line  v[>i(h  national  effons  to  link 
higher  education  with  public  education  and 
offers  the  potential  for  expanded  access 
over  the  Internet 

TENET  also  provides  access  to  electronic 
mail  gateways  at  many  other  networks, 
including  AppleLink.  CompuServe.  MCI 
mail.  .-XT&T  mail.  FrEdMail  and  Pidonet. 
These  connections  arc  available  to  Texas 
educators  without  an  additional  charge. 

Configuration 

The  configuration  of  TENET  is  based  on 
J  distributed  design  Each  local  hobt 
consists  of  a  series  of  message  processing 
and  storage  uniu  (MPS).  Each  MPS  is  a 
UNIX  system  that  has  24  Megabytes  of 
memory.  1  Gigabyte  of  disk,  and  a  backup 
tape  The  central  host  is  located  at  the 
University  of  Texas  System  Office  of 
Telecommunication  Services.  Local  phone 
access,  as  well  as  800-line  service,  is 
provided  in  Austin.  Texas.  Seven  other 


inessage  processing  and  storage  (MPS) 
computer  systems  are  distributed  across 
the  state  at  university  sites  to  store 
messages  and  suppon  applications. 

Services 

The  Texxs  Education  Agency,  in  collabo- 
ration with  the  Texas  Center  for  Educa- 
tional Technology,  designed  TENET 
training  courses,  which  are  conducted  at 
20  regional  education  service  centers 
throughout  Texas.  The  Compuution  Cen- 
ter at  the  University  of  Texas.  Austin, 
provides  hclp^Jesk  services  for  TENET. 
Applications  on  the  system  are  designed 
and  implemented  by  The  University  of 
Texas  System  Office  of  TelecommunKa- 
tion  Services  in  cooperation  with  the  Texas 
Education  Agency. 


Since  TENET  began  operation, 
more  than  4.300  users  have 
accessed  the  network,  averag- 
ing 10.500  logins  per  week. 


Conferencing 

TENET  uses  USENET  conferencing  soft- 
ware to  create  Texas -specific  conferences 
The  TENET  conferences  arc  moderated 
by  teachers,  so  that  as  telecommunications 
are  introduced  m  the  classroom,  the  mod- 
erators can  create  an  environment  for 
learning  and  can  establish  the  protocols  of 
network  eti({ueite  All  of  the  moderators 
on  TENET  are  trained  to  gu  ide  conference 
participants  as  they  explore  the  world  of 
telecommunications. 

Collaboration 

TENET  telecommunications  projects  bring 
students,  teachers,  and  members  of  the 
network  community  together  from  across 
sute  and  national  boundaries.  TENET 
supports  Collaboration  between  K-12 
educators  and  posi-sccordary  educators  in 
several  ways.  Fora  nominal  fee  of  S5  per 


year  and  no  on-line  cost.  Texas  adminis* 
trators.  teachers,  and  students  can  extend 
their  network  communication  to  include 
educators  and  students  around  the  world. 
TENET  members  have  access  to  the 
on-line  services  of  libranes  at  major  uni- 
versities, such  as  University  of  Texas. 
Texas  A&M.  University  of  California. 
University  of  Hawaii,  and  University  of 
Colorado.  Members  also  have  access  to 
resources  such  as  NASA's  Spacelink  in 
Huntsville.  Alabama.  Through  Spacelink. 
teachers  are  able  to  communicate  with 
astronauts  and  scientists  as  well  as  retneve 
classroom  materials  for  their  own  use. 
Among  oiher  TENET  resources  are  UPl 
news.  CNN  Newsroom  lessons,  and 
Newsweek  Lessons.  In  1992.  the  network 
will  provide  access  to  an  on-line  encyclo- 
pedia and  a  study  skills  guide.  B 
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The  intended  purpose  of  the  study  vas  to  provide  data  to  persons  responsible  for  making 
informed  policy,  leadership  and  management  decisions  regarding  the  future  operation 
of  TENET.  The  information  vas  gathered  from  a  variety  of  sources  during  the  period 
5/15/92  through  1 1/15/92.  Subjective  and  objective  dau  gathering  techniques  were 
employed,  and  observations  and  recommendations  are  based  heavily  on  both  types  of 
information. 

The  study  consists  of  three  primary  sections,  each  unique  in  its  approach  to  describing 
the  sutus  of  The  Texas  Educatioo  Netvork  (TENET)  after  a  year  of  operation: 

Section  One  was  prepared  by  Dr.  Jane  David.  Bay  Area  Research  Group.  Palo  Alto.  CA.  and 
addresses  issues  of  teaching  and  learning  based  on  data  gained  from  TENET  users  during 
focus  groups  facilitated  by  all  members  of  the  study  team  and  from  the  results  of  a  user 
survey  administered  on  line. 

Seaion  Tvo  was  prepared  by  Dr.  Gloria  G.  Frazier.  WEB  Associates.  Naples.  FL.  the  prime 
contraaor  for  the  study,  and  is  an  explication  and  discussion  of  the  results  of  the  online 
user  survey  which  presents  implications  of  the  results  and  suggestions  for  further 
investigation.  This  section  contains  an  item  by  item  commentary  with  visual 
representations. 

Section  Three  was  prepared  by  Deneen  Frazier.  AtWork  Networks.  Arlington.  VA.  and  is  a 
comparison  of  TENET  with  other  statewide  networks  together  with  a  discussion  of  TENET 
in  the  national  context.  Included  in  this  section  is  a  matrix  comparison  of  TENET  with 
four  other  statewide  telecommunications  networks  serving  their  respective  education 
communities. 

Conclusions  in  the  form  of  recommendations  are  presented  at  the  end  of  the  study. 
These  conclusions  are  drawn  from  the  information  gained  as  a  result  of  the  study  and 
are  filtered  through  the  professional  knowledge  and  experience  of  each  of  the 
preparers. 
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TEAGSING  AND  LEABNING  iriTH  TENET 

Jane  L.  David.  Ed  J). 
Bay  Area  Research  Group 


Within  a  fcv  monlbs  of  its  tnlfoduction,  educilora*  U9e  of  TENET  vnlly  exceeded  even  the 
highest  ezpectstions.  Before  the  end  of  TENET  i  first  yeir  in  existence,  over  1 0.000 
educitori  signed  onto  the  system  iccording  to  the  Tens  Education  Agency  (TEA).  This 
response  ittests  to  the  speed  vith  vhich  TEA  launched  the  system,  putting  in  place  the 
hardvare  and  soflvare  as  veil  as  training  and  support  for  u^ers,  and  attracting  users  to 
the  system.  The  remarkable  response  also  attesu  to  the  value  offered  by  TENET: 
educators  sign  on  because  it  is  valuable  professionally. 

TENET  is  intended  to  facilitate  learning  and  communication  for  educators  and  students 
It  is  based  on  a  vision  of  telecom munication  technology  as  a  poverful  to9l  for  student 
learning,  teacher  and  administrator  professional  development,  and  increased 
productivity  and  efficiency  in  communication— up.  down,  and  across  all  levels  of  the 
public  school  system. 

This  report  focuses  on  how  teachers  are  using  TENET  to  enhance  student  learning. 
TENET  is  one  of  several  potentially  poverful  technologies  able  to  help  educators  equip 
students  with  the  knowledge  and  thinking  skills  they  will  need  to  function  as  productive 
citizens  in  the  upcoming  century.  But  the  potential  of  such  technologies  is  realized  only 
when  educators  have  access  to  hardware  and  software  and  access  to  the  knowledge  and 
skills  needed  to  use  the  technology  in  ways  that  transform  learning  experiences  for 
students. 

TENET  has  the  potential  to  provide  such  access.  Through  the  capabilities  of  electronic 
mail,  conferencing,  access  to  databases,  news  sources,  and  other  networks,  educators  can 
communicate  with  each  other  and  stay  abreast  of  the  latest  best  practices  in  their  field. 
Similarly,  students  can  have  direct  access  to  simulations  designed  to  stimulate  thinking 
and  problem  solving  skills,  vast  libraries  of  information,  experts,  and  colleagues  across 
Texas  and  the  country.  Telecommunications  can  overcome  problems  of  teacher  isolation 
within  schools,  communication  with  colleagues  across  schools  -and  distrias.  separation 
of  teachers  and  administrators,  administrators  at  different  !evels  of  the  system,  and 
limited  on-site  resources  such  gs  library  books. 

The  findings  described  are  based  on  face-to-face  interviews,  an  online  survey  posted  on 
TENET,  telephone  interviews,  Khool-site  interviews,  and  observations  of  videos  created 
by  school  sites.  The  interview  sample  included  over  200  educators  attending  a  national 
technology  conference  held  in  Texas  during  July,  1992.  These  educators,  who 
volunteered  to  be  part  of  our  !;ample.  included  teaqheft,  school  anC  district 
administrators,  regional  service  center  staff,  and  TEA  staff.  The  survey  responses  are  a 
non-random  sample  of  40S  TENET  users— those  who  chose  to  respond.  These  data  were 
enhanced  by  .elected  online  follow-up  questions. 

The  sample  is  purposefully  biased  towards  early  adopters--teading  edge  educators  who 
tend  to  be  among  the  first  to  experiment  with  innovations.  By  focusing  on  those  who 
have  used  TENET  the  most,  we  were  able  to  maximize  lesson}:  About  both  the  strengths  and 
weaknesses  of  TENET  in  its  first  year.  Future  evaluations  will  require  a  more 
representative  sample  of  ail  types  of  users. 
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From  lhes«  dau.  a  clear  picture  of  the  first  year  uses  and  usefulness  of  TENET  emerges 
Overall.  TENET  has  been  received  vith  unabashed  enthusiasm,  in  spite  of  educators 
unfamtliarity  with  telecommunications,  limited  availability  of  training,  and  some 
technical  limiutions  of  the  system  For  students  and  teachers  alike,  it  opens  a  nev  tnd 
constantly  groving  vorld  of  information  and  colleagues  The  combination  of 
introductory  training  from  the  regional  centers  and  on-line  support  eases  access  for 
many  uachers.  even  those  inexperienced  vith  computer  technology 

Teachers  are  the  primary  users  of  TENET,  they  use  TENET  for  learning  activities  vith 
students  and  for  their  ova  professional  development  and  productivity.  Administrators 
use  TENTT  for  both  productivity  and  administrative  purposes  as  veil  as  for  providing  . 
staff  development  and  other  support  for  teachers  Over  half  of  the  survey  respondents 
reporud  using  TENET  more  than  three  hours  a  veek  and  40%  of  those  reported  more 
than  nine  hours  veekly  use    Over  70%  of  the  survey  respondents  sign  on  at  least  once  a 
day  Half  of  these  occur  from  the  vorkplace.  typically  after  school,  and  half  from  home 
On  a  seven-point  scale  describing  the  usefulness  of  TENET  from  I  •  "useless  "  to  7  *  "has 
revolutionized  my  vork" ,  92%  of  the  respondents  ranked  TENET  as  6  or  7  In  a  similar 
vein.  70%  report  that  they  have  used  TENET  more  often  than  they  expecud  to  vhen  they 
originally  signed  up 

We  have  chosen  to  use  many  of  the  respondents"  ovn  vords  to  communicate  hov 
Uachers  and  administrators  use  TENET  and  their  attitudes  tovards  it.  The  responses  vere 
remarkably  consistent,  therefore  the  examples  and  quotations  represent  a  class  of 
responses  and  are  not  unique  in  their  content 

We  look  first  at  hov  teachers  are  using  TENET  directly  vith  studenu  and  hov  TENET 
changes  the  kinds  of  teaching  and  learning  in  classrooms  We  then  turn  to  the  vays  in 
vhich  TENET  provides  direct  benefits  to  educators,  through  professional  development 
and  increased  productivity,  vhich  makes  possible  changes  in  curriculum  and 
instruction  Finally  ve  discuss  the  barriers  to  more  extensive  uses  of  TENET  as  TENET 
moves  from  its  infancy  to  a  fully  effective  system  for  all  educators 


Instructional  Us^s  of  TENET 

Teachers  and  other  faculty  members  offered  a  vide  variety  of  examples  of  instructional 
uses  of  TENET  vith  students  across  all  grade  levels,  subjects,  and  all  kinds  of  students 
including  handicapped  and  gifted.  Teachers  often  cited  uses  around  current  events  and 
their  ability  to  access  up-to-the-minute  information,  nevs.  as  veil  as  download  materials 
and  ideas  for  lessons  plans  on  current  news.  For  example,  in  a  number  of  classrooms 
around  the  state  teachers  used  TENET  for  a  unit  on  space  during  shuttle  lift  off  They  got 
up-to-the-minuU  daU  from  NASA  over  the  network  Students  went  home  able  to  show 
off  to  their  parents  because  they  had  learned  the  facU  before  their  parents. 

The  immediacy  of  the  information,  and  the  fact  that  it  is  real,  appeals  to  students  and 
teachers.  In  one  class.  studenU.  looking  up  whether  there  had  been  any  earthquakes 
recently,  found  one  was  occurring  at  that  very  moment.  It  became  a  iiviag  br^zthing 
subjmct  TENET  /kas  h%tp9d  w^ith  motivttion  for  student  snd  teacher. 

Classes  also  engage  in  simulations  not  logistically  possible  without  electronic 
connectivity  For  example,  one  school  had  an  economic  summit  on  TENET  where 
students,  teachers,  county  judge,  university  faculty  alt  asked  and  answered  questions 
about  economics  on  line        saw  how  ejrciterf  the  kids  gotf  la  another  school.  Uachers 
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noted  that  they  vere  twlaUd  and  could  i&ot  afford  the  time  or  money  for  field  trips 
TtNET  helps  coanect  us  to  the  rest  of  Texts  We  art  saving  money  and  going  more  places 
with  TENET 

Teachers,  administrators,  and  students  enjoy  immediaU  access  to  information  on  vhat  is 
happening  in  the  Sute  Legislature  and  reports  on  State  frsard  of  Education  acUviiics 
Both  teachers  and  students  find  that  TENET  vastly  increases  access  to  research  materials 
this  is  especially  appreciated  in  small  schools  vhere  libraries  have  limited  collections 

/  can  commuaictte  effectively  with  other  feducAtors)  About  any  topic  I 
gather  expert  Advice  from  others  who  Aave  tried  methods  Aad  letraed  from 
their  misukes  The  students  and  /  can  iravei  to  other  plnces  without  ever 
leaving  my  library  And  obuia  much  more  informAtioa   J  doa  i  thiak.  I 
could  do  without  TENET  now  thtt  I  Aave  hMd  the  wonderful  opportunity  to 
work  with  it 

Teachers  commented  that  students  Uke  more  care  vith  their  vriting  vhen  they  are 
going  to  transmit  something  electronically  Electronic  communicaUon  encourages 
students  to  practice  and  improve  vriting  skills 

/  have  seen  children  s  writing  improve    One  student  SMid  'You  have  to 
spell  right  or  your  friend  can  t  read  whAt  you  say'"  /  thtnk  our  children 
Are  leArning  how  to  lezra    They  Are  keeping  current  on  events  '^ey  are 
leArning  to  think,  to  drav  conclusions,  to  see  the  world  in  a  different  light 

Moreover  students  feel  differently  about  themselves  vhen  they  communicate  as  an 
invisible  party   Students  may  find  themselves  tutoring  adults-evfsn  teachers,  students 
become  experts  vhich  in  turn  leads  to  increased  self-confidence    ihis  fact  is 
particularly  salient  for  students  vhose  physical  characUrisUcs  have  led  to 
uncomforuble  or  negative  reactions  in  face-to-face  encounters,  for  example 

TENET  is  equAlly  avaiiafc/e  to  ALL  children   Our  hAndicApped  children  as 
well  MS  our  gifted  And  ulented  students  can  use  TENET    We  h  Ave  one  child 
with  a  physicMlly  deformed  body    She  has  a  key-pAl  To  her  key-pAlshe  is 
just  a  beAutiful  third  grzder  who  loves  life  And  is  a  /oy  to  know  She  feels  so 
very  importent  because  she  feels  she  is  very  speciAl  to  someone  They  love 
to  write  For  Mil  we  know,  many  of  our  children  may  be  wriung 
hMndicMpped  children 

I  ve  used  telecommuaicAtions  With  blind  students  They  need  MdAptive 
equipment  to  reMd  the  screen  And  produce  informAtion  in  BrAille  It  s 
wonderful  Most  of  the  time  they  do  not  identify  themselves  ms  blind 

Respondents  also  gave  examples  of  problem  solving  made  possible  through 
communication  vith  other  individuals  or  groups  in  other  schools  vith  *»»»lV- 
problems  For  example,  in  one  school  students  and  faculty  were  concerned  about 
disrupUons  that  had  occurred  during  the  previous  year  s  graduation.  Through 
TENET  students  and  teachers  communicated  vith  their  counterparts  in  another 
school  that  had  experienced  similar  problems  and  solved  them    It  brings  schools 
together 

The  examples  of  instructional  uses  cited  by  teachers  are  as  varied  as  their 

Teachers  also  emphasized  that  the  more  they  become  familiar  vith  TENET,  the  more  vays 
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EXHIBIT  1 

TDTCT:    A  MWnniL  IBSnuCTlQaAL  TOOL 

Hov  can  a  modem  and  some  eitra  telephone  vire  transform 

•  access  to  information  otbenvise  unavailable 

^  «ccefs  to  current,  unfolding  events  vorldvidt 
ability  to  download  instructional  materials 

•  ^^"J!^K     ^  tnhanct  thinking  and  rtal-vorld  skills 
resaarch  projects 
acctss  to  txp«rt  advict 

^  iaatdiatt  fvadback 

•  opportunitiw  for  pracUce  (especially  vritini ) 
^  coIUborauvt  problem  solving 

•  access  to  people  around  tht  vorld 

d^cr^n^jJ/?^  *  !r*'°f Education  Service  Center  offered  a  compelling 
ftir  Cdmmisghn er  of  Educttioa  has  cbmrmed  ue  with  -  ^ 

fwarcM  id  /exaf .  MM^r  of  fhe  schoo/  districts  in  my  ngion  a/v  lu//  mnd 
iivjij  oMiMnc0  tMOM  scMles.   The  smslter  districts  out  npw  access  NASA  tmmvm 

ZuittVr  ':rJtZ  T'T^  """"  'T""" 'i^»l^r.rtb^^ty'Zy 

!^  ^  ^-    "J"'^-  *  siMUs/couaUMt  tb,t  Our  ca  ivia 

dnam  of  vatuag.  ditcum  Utt  $up,r  eoaductia*  suptrcoUidtrBroi^Juh  tk. 

m  woria.  rratf  worid  Mod  nMtipnMl  ii#vy  thar  mdo^m  i'a  A«mr*MA*M 
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T?^^hf*r  peveiooment  an^  Produclivitv 

The  kinds  of  instructional  uses  of  TENET  described  above  are  only  possible  when 
teachers  have  access  to  TENET,  have  the  knowledge  to  use  it  in 

ways  and  have  the  time  to  take  advanUge  of  these  °PP°""°*^i«  "^I^/roin/rs  ac^^^  to 
Therefore  the  key  to  future  widespread  changes  in  teaching  *nd  learning  is  access  to 
learning  opportunities  and  time  for  uachers 

Regional  Education  Service  Center  suff  provide  training  for  teachers  01.^°;^^°"^^ 
TENET  through  introductory  workshops  and  follow-up  support  The  quality  of  both 
varies  by  region,  according  to  our  teacher  respondents,  and  on  the  support  of  district 
and  school  administrators  Training  opportunities  are  also  constrained  the 
availability  of  equipment   Despite  such  problems,  teachers  demonstrate  commitment  to 
learn  to  use  TENET,  for  example 

In  a  small  rural  district,  eight  teachers  scrambled  to  gather  enough 
equipment  to  support  a  day  of  training  from  the  Regional  Education 
Service  Center  (ESC)  represenutive   One  teacher  brought  »  ^o^*") 
from  home  another  brought  200  feet  of  phone  wire  They  strung  the 
wire  down  the  hall  and  connected  three  computers  to  the  modem  and 
phone  line  so  thai  the  ESC  trainer  could  teach  ihem  how  to  use  TENET 

TENET  provides  opportunities  for  professional  ^^^^^^^^^'^^J^'^j'^  J^^^^^^ 
«f  h#.<t  oractices  in  adult  learning  access  to  colleagues,  models  of  exemplary  lessons. 
aLess  to  eXDerl  advu^^        most  imporuntly.  access  to  all  the  above  when  needed,  not 
J  a      -spec  f?ed  I  heduled  time  at  I  remote^ocation .  fJENETJ       -.^/'^  «f  J;^^^^^ 
Tde  J  problem  soluUons.  snd  experience  *'ith  a  number  of^ducMtcrs  both  in  TexMs  Mnd 
Across  the  country 

Teachers  are  abl-  to  post  questions  and  receive  answers  from  colleagues  across  the  state 
Ind  beyond  Teache  A  can  consult  with  each  other  on  ideas  for  1«'<>7  "^Vach  o  her  fn 
tuh  particular  approaches.  In  fact,  given  how  isolated  uachers  are  from  "F^^^*^**^ 
Tl^srooms  durini  the  school  day.  it  is  easier  to  consult  with  colleagues  via  ™^ 

Tnd  b^Vond'^T1achTrs  a^^^^  participate  in  ongoing  discussions  around  curre^^^^^^^^^ 

[:::;.:ks!^:iS 

other  teachers  ssy  are  good 

T.arh<.r^  ran  keeo  UD  with  the  latest  practices  in  education  through  exchanges  with 
Ith'r  teach"  s  involv^^^^^^       discussion  groups,  scanning  of  new  materials^ access  o 
hhraries  and  othe   information  sources  for  learning  and  for  conducting  research  / 
f^lTround^^y^^^^        -  «y  o.'n  teaching  process  th^t  I  attribute  to  uUlu.n^ 
TENET 

TFNFT  also  serves  as  an  efficient  form  of  communication  to  announce  parUcular  events 
suff  describe  increased  communication  between  ESC  and  district  sUff.  and  among  "^,5. 
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as  a  major  beaefii  of  TINTT  lENET  also  faciliuus  coffimuaicatioa  among  uachers  and 
adffliaistrators  in  th«  same  region 

Teachers  and  administrators  enjoy  the  access  "reNET  provides  to  legislative  and  sute 
board  of  education  updates,  professional  association  information,  as  veil  as  educational 
developments  across  the  sute   Many  cited  increased  awareness  of  and  participation  in 
policy  discussions  and  legislative  affairs  concerning  the  Texas  education  community 

Asked  hov  TENTT  was  useful,  one  teacher  described  a  range  of  ways  in  which  TZNET 
increased  his  ova  teaching  ability 

•  It  offers  me  msay  tale  resting  idets  to  briag  to  the  classroom 

•  It  offers  me  up  to  dM.te  iaformziioa  to  supplement  dAted  textbooks 

•  It  brotdeas  my  uaderstsading  of  vorld  Affsirs 

•  It  keeps  me  sbrtAst  of  the  latest  developments  ia  education 

•  It  coaaect^  me  vith  people  sll  over  the  world 


In  the  comments  offered  vere  descriptions  of  a  number  of  ways  in  which  TENET 
stretches  ivailablt  time—partly  by  inspiring  extensive  at-home  use  and  partly  i)y 
increasing  productivity  Teachers  and  service  center  suff  developers  report  extensive 
home  use  of  TENET  However,  the  extensive  at-home  use  reflects  users  who  have  their 
own  computers  and  modems  at  home-which  is  not  the  case  for  the  vast  majority  of 
teachers  and  administrators   Nevertheless,  some  teachers  have  purchased  their  own 
modems  in  order  to  have  access  to  TENET  at  home  because  access  to  school  is  limited  by 
the  lack  of  phone  lines  Typically,  teachers  must  go  to  the  library  or  the  office  to  have 
access  to  a  phone  line  and  modem 

TENET  also  increases  productivity  by  providing  more  efficient  ways  to  communicate 
which  in  turn  frees  up  time  for  activities  tied  more  direcUy  to  teaching  and  learninj 
The  ability  to  plan  and  notify  people  of  events  saves  time  as  well  as  money,  both  can 
occur  without  the  costs  of  meeting  time,  travel,  and  posUge  costs  Telephone  tig  is 
replaced  by  the  ability  to  receive  and  send  messages  when  convenient   Suff  developers 
noted  their  ability  to  respond  individually  to  educators  questions  wi;       *  day  because 
TENET  gave  them  access  to  people  well  beyond  and  before  the  school  Ow,  Moreover, 
their  access  to  people  was  not  dependent  on  their  physical  location. 
Because  of  the  size  of  the  regions  ESC  personnel  reported  increased  opportunities  to 
service  the  districu  for  which  they  were  responsible  without  curuiling  their  travel 
schedules  or  daily  responsibiliUes  This  feature  is  equally  appealing  and  reassuring  to 
instructional  personnel  when  the  need  for  a  classroom  substitute  arises 
One  teacher  described  her  use  of  TENET  to  communicau  daily  with  her  class  and  with  th< 
substitute  teacher  while  she  was  away 

/  hsd  to  be  UvtyJ  for  <  veel:  to  Uke  my  son  to  <  specialist    I  needed  to  be 
Able  to  communicate  with  my  substitute,  to  keep  up        my  cltsses  snd  to 
send  completed  lessons  to  them   We  used  the  e-mBil  of  TENET  to  transmit 
questions  my  students  h*d.  «5  »-e//  as  questions  thst  my  substitute  hid  to  me. 
I  snsvered  And  returned  them  as  vrell  as  other  Mssignments,  hints  on 
programs,  snd  test  questions  bsck   I  checked  in  three  times  dAily  durtng 
thst  week  I  was  away  from  my  clMssroom 
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EXHIBIT  2 


EMSnsmC  A  QUALITT  VOUFGSCE  THKOUGH  ttUhX 


Developing  real-vorld  skills  and  reaching  vorld-class  standards  requires  a  major 
transformation  in  hov  teachers  teach  and  hov  administrators  support  those  nev  vays 
of  teaching  and  learning  Traditional  forms  of  professional  development,  based  on  a 
limited  workshop  training  model,  do  not  address  the  need  for  teachers  and 
administrators  to  learn  to  do  their  jobs  in  dramatically  different  vays  For  teachers  to 
create  learning  environments  that  actively  engage  students  in  meaningful  tasks,  they 
need  access  to  examples  of  best  practices,  curriculum  content,  and  the  experience  of 
colleagues--and  the  time  to  learn  and  to  communicate.  Administrators  need  vays  of 
understanding  the  kinds  of  supports  teachers  need,  ongoing  communication  vith 
teachers  is  critical  for  this  understanding  Similarly,  for  districts  to  function  as 
effective  organizations,  they  need  easy  access  to  information,  each  other,  and  their 
counterparts  across  the  state  and  in  the  T£A  TENET  carries  the  potential  to  create  a 
quality  workforce  and  enhance  productivity  through  increased  and  more  efficient 
communication  and  through  opening  nev  avenues  of  professional  development  to 
teachers  and  administrators  in  vays  not  possible  under  existing  top^dovn  models  of 
training    Already  educators  have  cited  innumerable  vays  in  vhich  TENET  has 
contributed  to  their  professional  grovth  and  efficiency 


TENET  INCREASES  PROFESSIONAL  DEVELOPMENT  OPPORTUNITIES 

*  exchange  ideas 

*  solve  problems  vith  colleagues 

*  share  experiences 

*  consult  vith  colleagues  anyvhere 

*  join  discussions  on  restructuring  and  other  current  topics 

*  create  curriculum 

*  scan  nev  materials 

*  access  libraries 

*  access  state  and  association  information 

*  access  Regional  Education  Service  Center  staff 

*  access  current  events 

TENET  INCREASES  PRODUCTIVITY 

*  communicate  more  efficiently  (no  telephone  lag) 

*  eliminate  travel  time  (to  library,  to  colleagues) 

*  speed  up  notification  of  events 

*  receive  individually  tailored  ansvers  to  questions 

*  communicate  in  nev  vays  in  real  time 

*  stretch  available  time  through  at-home  access  to  TENET 

*  dovnload  curriculum  materials 

*  stay  up-to-date  on  district  and  state  actions 
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Barriers  to  Use 


Althouf  h  TEffET  holds  enormous  potential,  as  illustrated  by  the  variety  of  effective  uses 
already  discovered  during  its  first  year,  there  are  barriers  that  must  be  overcome  to 
realize  its  full  potential  These  barriers  are  of  three  broad  types  technical,  access,  and 
traditions  These  categories  of  barriers  are  intertvined.  for  example,  solving  the 
problem  of  having  phone  lines  in  the  classroom  may  require  administrators  to  think 
very  differently  about  vhat  teachers  do 


Technical  Barriers 

The  technical  barriers  are  in  some  ways  the  easiest  to  solve  TENET  users  complained 
about  the  limitations  of  Kermit.  especially  for  downloading  information,  and  its  ability 
to  interface  with  other  software  programs   Users  would  like  to  see  TENET  supported  by 
multiple  protocols  TENET  s  current  structure  also  does  not  support  simultaneous  group 
conversation  desirable  for  brainstorming  and  decision  making 

Users  also  noted  that  phone  lines  are  often  busy,  suggesting  the  need  for  more  lines 
Some  had  complaints  about  speed,  although  many  attributed  the  slowness  to  their 
modem,  not  the  sysUm   A  few  noted  that  TENET  communication  is  easily  disrupted  by 
storms 

In  spite  of  these  complaints,  tecx^nical  barriers  did  not  discourage  people  from  using 
TENET  In  fact,  very  few  describee*  TENET  as  too  cumbersome  or  difficult 

The  following  section  puts  these  barriers  in  the  context  of  other  telecommunications 
systems  and  projects  the  future  technical  demands  that  TENET  will  face 


Access  Barriers 

Educators  cannot  take  advanUge  of  TENET  if  they  do  not  have  access  to  it.  Access 
includes  having  both  the  necessary  equipment  at  hand  and  the  necessary  know-how  At 
a  minimum,  educators  need  a  computer,  a  modem,  a  phone  line,  and  initial  training 
Yet  in  most  schools,  this  is  not  available,  and  where  the  hardware  exists,  it  is  not  readily 
accessible  to  teachers   For  example,  there  may  be  only  one  phone  line  and  one  modem 
in  the  main  office  or  library   Ultimately,  teachers  need  access  in  their  classrooms  as  do 
administrators  in  their  offices 

Introductory  training  is  usually  available  through  the  ESC  to  those  who  request  il  and 
are  willing  to  go  to  some  lengths  to  acquire  the  necessary  hardware  for  hands-on 
learning   Users,  however,  suggested  a  need  for  two  or  three  different  phases  of 
training   First,  background  information  and  guidance  on  how  to  get  set  up.  Then,  an 
introductory  hands-on  session  on  how  to  use  TENET,  preferably  at  the  school  site  with 
the  equipment  that  will  be  used  Then,  after  some  independent  use  where  problems  are 
inevitably  discovered,  a  follov-up  on-site  session.  With  experts— and  more  experienced 
colleagues— to  answer  questions  online,  the  rest  of  the  training  can  occur  on  an  as- 
needed,  individually  tailored  basis  There  appears,  also,  to  be  a  substantial  interest  on 
the  part  of  end  users  to  become  more  active  in  creating  peer  counseling  and  training 
structures  locally   Many  users  expressed  a  strong  desire  to  be  empowered  to  train  others 
at  their  schools  and  districts  There  was  a  strong  sentiment  toward  increasing 
dramatically  the  incentives  and  viability  for  more  building  and  district  level  trainers 
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and  training  session  availability,  rather  than  having  to  depend  on  a  circuit  rider  from 
the  ESC 

Users  also  noted  that  many  people  vith  vhom  they  vish  to  communicate  are  not  yet 
accessible  through  TENET,  obviously  as  more  join,  this  barrier  vill  disappear  A 
superintendent  lold  the  foUoving  siory 

A  superintendent  and  an  administrator  from  another  district  vere  having 
a  conversation  during  vhich  the  administrator  asked  the  superintendent 
for  a  copy  of  a  report  he  had    The  superintendent  asked  for  his  TENET 
address    When  he  found  the  administrator 

didn    have  one.  he  told  the  administrator  he  vould  have  to  get  the  report 
elsewhere  since  he  couldn  t  receive  it  electronically 

By  far.  the  biggest  constraint  on  access  is  lack  of  time  Lack  of  time  is  exacerbated  by 
not  having  the  necessary  hardware  readily  accessible   Obviously,  the  more  convenient 
the  equipment—ideally  in  the  classroom  and  at  home-the  less  time  it  takes  to  use  it  But 
lack  of  time  is  also  in  the  nature  of  teachers  jobs  With  responsibilities  for  students 
during  most  of  the  school  day.  and  daily  grading  and  preparation  activities,  there  is  little 
time  to  explore  the  vast  sources  of  information  and  expertise  available  through  TENET 


Traditions  as  Barriers 

Access  and  technical  limitations  are  not  the  only  barriers  to  more,  and  more  effective, 
uses  of  TtNET  Teachers  and  administrators  are  accustomed  to  ceruin  ways  of  operating 
and  communicating  TENET  offers  new  and  different  ways  of  organizing  work, 
communicating,  and  learning   Because  they  are  new  and  different,  however,  they  do 
not  come  naturally  to  people   For  example.  TENET  faciliutes  communication  between 
teachers  and  administrators  but  for  those  unaccustomed  to  communicating  it  is  the 
barrier  of  traditional  relationships  that  must  be  overcome 

TENET  has  the  power  to  make  possible  a  whole  new  conception  of  professional 
development-one  driven  by  the  needs  and  preferences  of  those  requesting  help  Yet 
for  teachers  and  administrators  familiar  with  only  one  mode  of  professional 
development—usually  a  menu  of  workshops-  it  takes  time  to  realize  that  professional 
development  can  occur  at  any  time  through  TENET  s  ability  to  provide  information  and 
link  people   TENTT  enables  teachers  and  students  to  independently  seek  information  and 
expands  greatly  the  universe  of  people  from  whom  they  can  get  ideas  and  feedback-- 
from  peers  to  experts 

We  could  never  go  b%ck  to  teaching  vubout  it  ITENETI       been  a  valre  up  call 
for  other  teachers 

Similarly,  for  teachers  trained  primarily  tn  direct  instruction  and  other  teacher- 
centered  pedagogy,  it  is  traditions  of  practice  that  limit  their  instructional  uses  of  TENET 
TENET  provides  a  powerful  tool  to  help  teachers,  administrators,  and  students  shift  their 
mindsets  from  looking  to  be  told  what  to  do  to  creating  and  sharing  solutions 

[TENET}  A«5  become  a  part  of  life  for  me  It  is  one  of  the  things  thu  vill  keep  me 
from  retiring  for  a  long  time   It  brings  a  greu  deti  of  joy  to  my  life  to  see  the 
tight  in  the  students  eyes  Md  the  joy  on  their  ftces  as  they  are  involved  with 
TENET 
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Telecommunications  represents  the  leading  edge  of  the  revolution  beginning  inside 
schools  across  America,  but  its  potential  vill  be  realized  only  as  attitudes  and  traditions 
begin  to  shift  to  encompass  a  nev  vision  of  interactive  leaching  and  learning  for  the 
tventy- first  century 

TENET  will  mt.ke  TexMs  the  leader  in  ulecommuaicttioa  " 
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ONLINE  TENET  USEE  SUEVET 

Gloria  G.  Frazier.  Ph.D. 
WEB  Associates 


This  section  describes  dat*  collected  by  an  online  survey  posted  on  TENET  and  by 
follovup  online  inquiries  to  selected  respondents  to  clarify,  verify  and  eipiore 
responses  Portions  of  this  data  vere  used  in  anecdotal  form  or  referenced  in  the 
previous  section  of  this  report 


Survey  Insirument  and  Methodology 

The  survey  instrument  vas  designed  as  an  extension  of  an  eiisting  "Pre- Use 
Question naire"  vhich  vas  voluntarily  requested  from  all  TENET  users  vhen  they 
registered  for  the  network   It  vas  intended  that  those  submissions  vould  form  baseline 
data  vith  vhich  dati^  obtained  from  a  post- ad  ministration  of  the  same  instrument  could 
be  compared  for  an  identical  population   Items  vere  added  to  reflect  the  fact  that  a  user 
had  been  registered  on  the  network  for  a  period  of  time,  to  gain  additional  insights  into 
areas  such  as  most  frequent  sign-on  location  and  users  vith  disabilities  and  to 
encourage  respondents  to  supply  more  extended  responses  and  anecdotal  datA.  Items 
regarding  length  of  time  as  a  TENET  user  and  actual  TENET  use  versus  expecUd  TENET  use 
vere  added  after  it  became  clear  that  because  of  the  vay  pre-use  demographic  data  vas 
stored  it  vould  be  beyond  thv'  scope  of  the  study  to  gain  post-administration  data  on  the 
identical  group  of  users  vho  had  submitted  a  pre-use  questionnaire.  The  program 
administrator  and  evaluator  decided  that  a  random  sample  from  online  users  vould  be 
sufficient  to  determine  a  useful  user  profile  vilhout  benefit  of  baseline  data 

The  evaluation  study  vas  designed  to  profile  the  most  active  user  group,  from  vhom  a 
substantial  amount  could  be  learned  regarding  the  netvork's  acceptance  by  and 
usefulness  for  a  broad  spectrum  of  users,  rather  than  attempting  a  represenutive 
sample  vhich.  because  of  the  nevness  of  the  netvork,  voutd  include  a  large  number  of 
users  vith  minimal  or  no  TENET  experience   By  gathering  the  evaluation  data  online, 
res'-    ses  from  minimal  users  or  users  vithout  the  skills  or  equipment  necessary  to 
respond  online,  to  dovnload  or  print  the  survey  vere  limited.  Inexperienced  users  vere 
given  the  option  of  obtaining  a  survey  form  by  mail  or  from  other  sources 

Internal  considerations  prevented  a  neivork-vide  announcement  of  the  survey  until 
only  tvo  veeks  before  the  close  of  the  survey  period  Therefore,  the  instrument  vas 
located  online  in  nevs  groups  and  conference  areas  vhich  might  not  be  visited 
regularly  or  at  all  by  minimal  or  incidental  users  Shortly  before  the  close  of  the  survey 
period,  it  vas  possible  to  place  a  general  "banner"  announcement  vhich  all  users 
encountered  vhen  they  signed  on  TENET  The  banner  generated  200  nev  responses 
vithin  tvo  veeks   Another  technical  enhancement  made  it  possible  to  mail  a  request  to 
complete  the  survey  to  those  vho  had  completed  the  pre-use  questionnaire  prior  to  April 
30.  1992.  once  their  e-mail  addresses  vere  manually  identified  from  TENET  records 
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Survey  R#^ult> 


G«ii«r&l  ObMrvationt 

Tht  uui  nuAbtr  of  r«spofis«s  (401)  vas  lowtr  than  tiptcu^  This  m%y  b9  tfu«  lo  th« 
rtltUvt  tntcctssibility  of  tht  surrty  lo  othtr  than  tip«rttnc«4.  Trtautnt  uttrs  of  aort 
thtn  t-maii.  consttftrint  tht  rtUtirt  ifttiptritnct  or  ntarly  hair  tht  usor  pool  at 
n&vigttins  ntvs  groups  or  conftrtnctf  or  dovnloading  filtt.  It  it  also  not  cltar  that  all 
traintrs  and  Rtgional  Education  Stnrict  Ctnurt  tctivtly  prosoud  tht  surrty  or 
tncouragad  rtsponsas 

Although  tht  dif  ftrtncts  vtrt  sUtistically  intigniricant.  tht  rtsponsts  rtctivtd  lau  in 
tht  ptriod  afttr  tht  sign-on  baantr  tpptartd  wtrt  fnm  ustrs  vho  had  bttn  rtgisurtd 
on  lEKET  for  t  shorttr  parted  of  tiAt.  who  rattd  thtmstlrts  as  infrt^utnt  or 
intiptritnctd  or  (tht  largtst  ptrctntagt  incrtast)  fnm  taachtrs  without  vorkpltct 
tcctts  to  TINET. 

Ptrctntagt  of  anonymous  rtsponsts  vas  lovtr  than  tiptcttd.  bastd  on  coMparablt 
studits  which  gavt  rtspondtnu  tn  opportunity  lo  frttly  addrtss  istuts. 

Thtrt  wtrt  no  compltttly  ntgativt  rtsponsts  Although  most  rtspondtnu  idtntifitd 
probltJM.  all  rtspondtnu  of  ft  rod  ovtrall  t  positivt  tppratsal  of  TINET's  ustfulntsa  tnd 

viability. 

Although  tht  t valuation  study  is  t  aamplt  of  loss  than      of  nttwork  ustrs.  and  tht 
assumption  had  h—n  aadt  that  tht  saaiplt  of  prtsumably  txporitnctd  and  frtqutnt 
ustrs^ would  bt  sktwtd.  tht  dtmographics  of  the  saaplt  match  alsMSt  tnctty  tht 
dtmo graphics  of  tht  total  TENET  ustr  population 


Description  of  Rtspondtnu 

Exghty-sii  ptrctnt  of  tht  surrty  samplt  was  coapostd  of  rtspondtnu  dirtcUy  involvtd 
w-th  K>12  tducation.  and  btcaust  thost  tducators  art  tht  primary  fo<us  for  TENET.  Tablt 
1  and  Graph  A  txamint  ift  grtaur  dtlail  tht  K-12  rtspondtnu. 

Ttblt  I  is  t  profUt  of  tht  tntift  sunrty  ^plt.  with  aa  tmphasis  on  tht  public  /  privatt 
asptct  of  tht  rtsponsts.  Tht  dau  show  cltarly  thtt  TENET  is  strriciftg  tht  population  for 
which  it  was  dtstgntd  and.  tl  tht  samt  timt.  has  bttn  sufTicitnUy  acctstiblt  by  thost 
imptcting  K-12  tducation  to  strrt  as  t  uniqut  mttUng  plact  for  diKussion  of  tht  nttds 
of  tht  Ttias  tducation  community. 

Grtph  A  comparts  Iht  school,  distria  and  sutt  Itvtl  rtsponsts  by  four  gtntral  work 
cttegory  dtscriptions.  curriculum  and  instruction,  administration,  cltrical  and  staff  and 
htalih  and  human  strricts.  Tht  data,  again,  cltarly  rtinforct  thtt  TENET  is  strving 
thost  most  clostly  conntcttd  to  studtnt  Ittrning 
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PtOFILB  or  KBSPONOBNTS* 


School 

54  0%  1 

District 

19  0% 

Sute 

13  0% 

T««cher 

44  0% 

Sup  t./Ass't .  Assoc 

3  0% 

Regioatl  ESC 

S0% 

Librtry/Reiourct 

6  0% 

Administrttion 

6  0% 

TEA 

3  0% 

Princip«l/Ass  t 

3  0% 

Curr  Coord 

3  0% 

Librtry 

!5% 

CUric»l/Si»ff 

5%  ' 

Clerical/Suff 

50% 

Sp«ci«l  Schools 

5% 

Couattlor 

Medictl/Httlth 

1  0% 

1  School  Board 

10% 

%  of  school  rtspondtnts 
Stnior  High  5«  0% 

Jr/Mid/Int  2$0% 
£ltm*nury  14  0% 

Olk«r  cm) 

PrirftU  (  5%)  /  Parochial  (  5%) 
T«ach«r  (  5%)  /  Principal  (  5%) 

■i«li«r  EiacflfttoA  i%%> 

Public  (4%)  /  Privau  tnd  ParochitI  (1%)  ,  ^ 

Instruction  •ndRtsaarcb  (3%)  /  Library  (1%)  /  Studani  (.5%)  /  Ad«inislraUon  (  5%) 

rcirrtj  %m€Mmr  CM) 

EducaUon  Publitbinc  and  ConsulUng  (1%).  Softvart  (  5%).  Atrospact  (.5%) 
r«Mic  SMtor  OS) 

Local  PubUc  Libraritt  (sysUMt)  (2%)  /  MtdU  (  5%) 
EducaUon  Affinity  Groups:  AMOCiations.  OrgtnkaUons  (2%) 
Suu  GovarnMant  Attncias  aftd  Co««itaions.  (  5%) 


•  Graalar  than  100%  4u«  U>  MulUple-rolt  raspondtnu 
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S«nr«r  Itmm 

What  best  describes  Tour  eipetieeoe  with  coapvCer  setworks? 

40%    A.  No  txptritncc  txccpt  1ENET 

2S%    B   Infrequent  user  of  anothtr  nttvork  or  bulitUn  board 
32%    C   Frtqutnt  user  oT  anothtr  nttvork  or  bulltUn  board 

These  results  suggest  the  need  for  a  substantial  TENET  training  program  in  order  to 
maxiaize  TENET'S  usefulness  Since  the  survey  respondenU  are  a  proportionally  more 
sophisticated  group  of  TENET  users,  that  means  that  an  even  greater  percentage  of  the 
entire  user  pool  of  13.000  requires  extensive  training.  Fren  previous  experience,  ve 
knov  that  initial  training,  delivered  vhile  the  curiosity  and  attraction  is  high,  is  the 
most  effective  to  bind  the  trainee  to  the  activity,  vhtle  more  in-depUi  training  is 
necessary  to  ensure  that  the  user  moves  beyond  the  more  atraightfonrard  uses  of  the 
network  such  as  e-mail  and  begins  to  use  the  full  capacity  of  the  netvork  to  support 
instructional  practices  The  resulu  from  lum  I.  vhere  training  is  citad  as  the  fifth  most 
important  limitation  to  TENET  use.  seem  to  bear  out  the  idea  that  a  more  random  group  of 
users  vould  shov  an  even  greater  and  immediate  need  for  training  intervention. 


Possible  further  study  A  comparison  of  "A"  and  "C  responses  to  other  survey  iums 
vould  yield  dau  regarding  the  effect  of  prior  experience  on  TENET  use  and  value 


Chart  1 


infreoufnt  Frtqotftt 
Nttwort/BBS  Mitwortt/MS 


NO  Exoentflce 
Except  TENET 
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Survey  Item  ^2: 

Which  featurM  of  TENET  hmve  been  monX  UMful  to  you?  (please 
rmak  your  telectioui:  l,2,3*etc.) 


1st 

A 

Private  clectroaic  mail 

3rd 

B 

Group  discussioas  or  coafereaces 

4th 

C 

Public  aaaouncemeats  or  bulletin  board  notices 

Znd 

D 

INTERNFT  resources 

3th 

E 

Electronic  duabase  searches 

F 

Other 

The  margin  of  "A"  over  "D"  was  more  than  2  1 .  with  "B"  "C"  and  "£*'  tightly  grouped  Part 
of  the  reason  for  lack  of  discrimination  between  items  appears  to  be  that  many 
respondents  ranked  1-3.  misunderstanding  the  "etc."  directions  to  rank  1-6  As  a  result, 
responses  vere  weighted  as  if  the  unmarked  responses  vere  the  least  useful  Despite 
some  items  being  ranked  toward  the  bottom,  all  selections  received  subsUntiAi  second- 
place  votes  Nearly  all  "other"  responses  could  fit  in  A-E  Seven  "other  "  responses  were 
unique,  and  all  dealt  vith  being  able  to  learn  about  nev  procedures  or  systems  available 
to  users  as  a  result  of  being  on  TENET,  e  g  .  Unii 

Comparison  of  Item  2  and  Item  ft  responses  suggests  a  more  aggressive  effort  to  eipand 
user  communication  patterns  This  might  include  a  special  effort  to  recruit  persons  or 
organizations  to  be  online  vith  conversations/e-mail  on  issues  of  the  greatest  appeal  for 
those  already  on  the  network  The  anecdotal  dau  clearly  suggest  that  users  are  talking 
in  role-alike,  horizontal  groupings,  so  there  is  an  apparent  need  to  begin  intervention 
programs  to  get  more  cross- role  and  vertical  communications  TZNET.  because  of  active 
efforts  to  recruit  a  diverse  user  pool,  particularly  vhere  affinity  groups  are  concerned, 
is  in  a  unique  position  to  enhance  efforts  in  site-based  decisionmaking  and  integraud 
curriculum  efforts  vhich  require  these  kind  of  nev  communication  patterns 


Possible  further  study  Eiplore  vithin  category  preferences  vith  additional  inquiries  to 
respondents  and  by  categorizing  the  anecdotal  responses  to  create  a  management 
information  document  vhich  could  be  used  to  guide  the  development  and  evolution  of 
eiisting  and  additional  system  features  For  instance,  many  respondents  had  specific 
suggestions  for  conferences  or  making  affinity  group  participation  on  the  netvork 
more  useful 
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Survey  Item  »3: 

Hov  much  tia«  in  an  avermse  week  do  you  ate  TBNET? 

9%  A  30  ffliauUs  or  Itss 

14%  B  30  fflinutts  to  1  hour 

30%  C  1-3  hours 

19%  D  3-6hour$ 

15%  E  6- 9  hours 

13%  F  mort  than  9  hours 

This  vas  a  mort  tvt n  distributioa  than  expecUd.  bastd  on  tht  assumptioa  that  the 
sample  vas  a  self-scl«cttd  sampla  of  high -end  users.  Item  *3  responses,  coupled  vith 
the  responses  from  Item      sends  a  clear  message  that  system  transport  and 
connectivity  components  vtU  be  severely  taxed  in  the  near  future  vith  the  meteoric 
rise  in  network  enrollments. 

Possible  further  study  Explore  whether  high-use  respondents  are  also  multiple-feature 
users 


Chart  3 


Average  Weekly 
Use 


30X 
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Surrey  It«a  •4: 

Hoir  oTtM  do  yov  tica  os  TEMET? 


1% 

A 

once  a  raoath  or  less 

4% 

B 

2-3  tiffits  per  moath 

6% 

C 

once  per  veek 

23% 

D 

2-3  timts  per  vccic 

40% 

E 

daily 

26% 

F 

sev(r&l  tints  ptr  day 

It  1$  difficult  to  undtrst*nd  why  there  is  such  a  Urge  proportion  of  daily  users  aad  it 
who  reported  fflultiple  sign  on  per  day  for  an  admittedly  iaezperienced  ujer  pool  If 
really  is  a  representaUve  sample,  then  its  litUe  vonder  ihuTTNTT  is  quickly  becomi 
jammed  vith  traffic,  and  it  would  speak  to  the  immediate  need  to  creau  a  managed- 
access  plan  for  users  and  their  traffic  demands 


Possible  further  study.  Explore  the  reasons  for  the  large  fuap  to  muiUple  uses  per  week 
If  It  is  a  funcUon  of  a  learning  curve,  then  Urge  shifu  caa  be  expected  as  the  user 
group  becomes  more  skilled 


ClB«rt  4 
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Axm  mmt  «r  yo«r  sIta-oM  from  ymm  wmk  m  Imm? 

^6%  HoMt 
44%  Work 

Although  tho  vidoly-htld  btlitf  it  thit  schools  lack  tht  ntcossary  coanoctivity  to  allov 
Mchors  to  bo  on  lino  froa  tho  vorkplaco.  this  rolatiroly  oqual  rospoast  sootts  to 
tAdicUt  that  aany  aoro  uachors  havo  vorkplaco  accost  thaa  is  thought.  Hovovor. 
sin  CO  tho  sunroy  sa«plo  roprtfonu  high-ond  users,  tho  rtsult  caaaot  bo  gonoralizod  to 
ail  oducators  in  tho  scatt.  Thn  rtsult  is  also  clouM  by  tho  auabtr  of  rttpondtnu  vho 
roportod  noarly-oqual  uso  froM  both  accoss  poinu.  a  trtad  vhich  caa  bo  oxpoctod  lo 
grov  vith  tho  contiauing  sproad  of  oloctronic  tokcoatiuaicaiions  ia  deaicilos  and 
vhich  vill  rosult  in  ovon-groator  dotaaad  for  liNil  accoss  at  hours  vhich  aro  not  nov 
considorod  prisio  tiao  Thoro  vas  strong  aaocdotal  oridtnco  to  suggost  that  accoss  from 
hoao  doos  not  nocossarily  occur  prituuily  bocauto  accost  at  vork  is  unavailablo.  but. 
rathor.  that  it  it  a  proforrod  accoss  point  bocauso  of  tho  school  day's  schodulo  doaaads. 
Thoro  vas.  hovoYor..a  subsuntial  body  of  aaocdotal  dau  cloarty  supporting  tho  proaitt 
that  vorkplaco  accoss  is  a  aajor  probloa  for  aaay  usors.  adaiaittratirt  db  voll  as 
iastmctioaal. 


Possiblo  furthor  study  Esploro  any  dsffortncos  in  tho  kiads  of  aotvork  activitios 
oagagod  froa  oach  accoss  locatioa. 


Ckvt  4A 


host  Frequent  Use  Location 


Home 
44% 


Woric 
S6X 


1  A) 

BEST  COPY  AVAILABLE 
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Smtirmy  itmm  ^S: 

Do  yom  typ^/m^Ut  eoaaaadt/tfau  yowwlf? 

96%    A  Yc$.  I  lypt/tnier  myself 
1%    B   No.  I  htvt  soatone  cIm  typt/tnur. 
4%    C    Both  A  ftttd  B 

Oao  might  assume  that  a  "B"  response  meant  it  vas  by  administrators  or  managers,  and 
thai  secretaries  or  administraUve  assistanu  were  the  "someone  else'.  Hovever  nearly 
all  administrators  and  managers  reported  performing  their  TENET  online  activities 
themselves.  Only  in  three  cases  did  administrators  or  ouaagert  report  otherwise  and 
those  were  specifically  directed  to  duties  vhich  involved  cltaring  posted  noUces  for 
information  and  distribution  or  posting  routine  commuaications.  This  does  not. 
however,  preclude  the  large  number  of  aaecdoul  responses  from  instructional  and 
administrative  personnel  vho  decried  the  fact  that  their  administrators  and  managers 
vere  not  TENTT  users.  It  would  seem  that  administratort  and  managers  find  TENET 
equally  as  viable  for  their  work  as  do  instructional  pertoanel  oace  they  are  introduced 
to  the  system,  supporting  the  premise  of  "Traditions  As  Barriers"  in  Sectioa  1  of  this 
report  Those  aasweriag  "C  were  exclusively  teachers  who  cited  studeau  as  the  "B"  ia 
their  respoase.  There  were  ao  reported  disabled  users  who  were  uaable  to  type/enter 


Pos&ible  further  study  Compare  use  patterns  aad  feature  preferences  betweea 
admiaistrative.  iastructioaal  p«rsoaael  aad  studeats. 


Ckart  5 
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Surrey  Itmm  *6: 

Wkich  staUMttt  hmn  d»acrib«s  your  um  oT  TSNVT? 

10%    A  ]  am  required  to  um  TENET 
6%    B   I  am  re quesud  to  use  TENET 
S3%    C    I  am  frtt  to  uw  TENET  as  1  vish. 

This  item  vas  designed  as  an  exuasion  of  lum       searching  for  txpecud  differences  in 
us«rs  basad  on  vork  roles.  It  did  not  yield  any  ntv  insighu.  Admiaisirative.  staff  and 
cltrical  usars  vbo  aasvtrtd  'A"  or  "B"  made  it  quit*  clear  that  thty  vould  bt  on  TENET 
evtn  if  it  vara  not  a  required  part  of  their  vork  role.  The  anecdotal  dau  strongly 
ifidicaus  that  the  administrators  vho  are  online  are  actively  and  personally  involved  as 
network  participants. 

Possible  further  study.  This  item  does  not  seem  to  generau  dau  for  continued  collection 
or  investigation 


Chart  6 
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Free  to  Use 
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Wkich  tt«t«Mai  Wst  49werib%9  your  ivdtMat  pf  ite  wortk  of 
TINST? 

1%  A  It  is  us«l«M 

1%  B  It  is  useful  for  others,  but  it  is  not  useful  for  mt 

2%  C  I  Affl  skeptical  tbout  it's  usefulness  for  me.  but  I'm  villing  to  keep  trying 

1%  D  I  am  basically  indifferent  or  neutral. 

13%  E  It  has  some  limited  use  for  me.  For  eiample: 

3S%  -  F.  U  is  useful  for  me  in  many  respects  For  eiample 

32%  G.  It  has  revolutionized  my  vork/communications  precesecs  Plecse  eiplain 

Respondents  vho  selected  "A"  or  "B"  vere  adamant  about  clarifying  their  responses  to  be 
sure  it  vas  understood  that  the  responses  had  nothing  to  do  vith  TENET,  but.  rather,  vere 
entirely  a  function  of  connectivity  or  logistics,  i  e  .  too  many  users  sharing  the  same 
phone  line  or  an  inaccessible  computer  location 


All  respondents  selecting  'C"  described  themselves  as  novice  users  vho  vere 
overvhelmed 


Respondents  selecting  "D"  reported  disillusionment  or  frustration  vith  their  TENET 
experience 

Respondents  seemed  to  have  some  difficulty  discriminating  betveen  choices  T'  and  T" 
Since  the  content  of  the  anecdotal  responses  accompanying  these  tvo  selections  did  not 
differ  at  all.  it  appears  the  extent  to  vhich  respondents  felt  they  vere  accomplished  or 
experienced  users  determined  their  choice  In  both  cases  respondents  cited  specific  uses 
or  features  that  vere  important  to  them,  and  in  each  case  they  vere  enthusiastic  about 
the  importance  of  the  uses  and  features  The  number  of  examples  given  did  not  differ 
significantly  betveen  "£"  and  'F"  and  in  each  case  the  examples  described  the  extent  to 
vhich  users  explored  the  system 

Respondents  also  seemed  to  have  difficulty  discriminating  betveen  "F"  and  "G"  since 
over  half  of  the  respondents  selected  both  The  examples  provided  in  response  to  "F  " 
offered  more  detailed  lists  or  concrete  esamples  of  uses/features,  and  responses  to  "G' 
provided  more  comments  and  personal  expressions,  often  about  the  same  lists  or 
examples  in  their  G"  responses 

Of  particular  interest  here  is  the  choice  of  the  vord  "revolutionized"  for  the  item  Only  a 
fev  respondents  suggested  anecdotally  that  the  vord  overstated  the  case  so  much  that  it 
discouraged  their  response  beyond  the  "F"  that  they  chose   In  each  case,  hovever.  they 
then  continued  their  remarks  by  citing  examples  of  vays  in  vhich  they  felt  TENET  had 
changed  their  environment  in  a  stronger  fashion  than  they  felt  an  "F"  response  vould 
indicate    In  nearly  all  cases  vhere  "G"  vas  selected,  respondents  vrote  extended 
comments,  the  tone  and  vords  of  vhich  clearly  agreed  vith  vhat  vould  normally  be 
associated  vith  the  vord  "revolutionized  " 


Possible  further  study  Analyze  and  categorize  the  substantial  number  of  anecdotal 
responses  to  "F"  and  "G"  and  determine  their  usefulness  for  a  management  information 
document  or  inclusion  in  TENET  training  and  information  materials 
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Survey  Itmm 


What  UmUM 


your        of  TBNir?  (Ptei 


6th 

A 

InconTtnitat  computtr  locatioa 

Sth 

B 

Prefertact  for  face-to-face  or  ultphoae  communication 

<th 

C 

Not  enough  phont  lints 

Znd 

D 

Ptoplt  with  vhom  I  vish  to  communicatt  art  not  availablt  or  accessible 

through  TtNET 

3rd 

E 

TENET  is  buty 

1st 

r 

Not  tnough  timt 

7th 

G 

THNET  it  too  cumbersoma  or  difficult 

9th. 

H 

Prtfar«nct  for  longhand  or  dictation 

5th 

I 

Lack  of  training 

The  first  and  Mcond  choices  of  respondents  art  ittms  which  dtal  most  strongly  with  the 
human  tlemtnt  and  matting  the  individual  needs  for  inttgrating  TENET  into  work  and 
liftstylt.  making  TENET  an  embedded  part  of  the  way  in  which  users  conduct  thtir  daily 
ptrsonal  and  proftssional  business  This  may  have  implications  for  schtduling  and 
work  pattern  changts  which  could  enhance  the  opportunities  for  users  to  fuUy 
tntegrato  the  tysttm  into  their  activities.  Many  respondents  offered  comments  about 
how  TENET  allowed  them  to  maximize  their  time  and  use  it  more  effectively,  so  the  strong 
response  to  "T"  may  indicate  that  TENET  offers  them  so  much  that  there  isn't  time  to 
explore  all  the  options  (not  unlike  the  suck  of  magazines  or  newsletters  which  doesn't 
get  read)   It  seems  to  be  a  plea  for  more  time  to  figure  out  and  use  what  TENET  has  made 
available 

The  third  and  fourth  place  responses  confirm  the  anecdotal  data  gathered  throughout 
the  survey  and  in  the  focus  groups  in  which  respondents  repeatedly  cited  connectivity 
and  access  as  major  problems  From  most  respondents'  comments,  it  appears  that  the 
s« -actions  did  discriminate  between  the  two  facters.  and  that  the  "C  response  refers 
exclusively  to  phone  lines  at  the  users'  poinu  of  access 

The  sixth  ranking  response  deals  with  a  different  kind  of  access  and  reflects  a  large 
number  of  comments  from  users  about  the  location  of  what  was  often  the  one  and  only 
computer  in  a  school  building  There  may  be  considerations  here  for  building  shared- 
use  recommendations  for  sites  to  maximize  equipment  availability  or  of  emphasizing 
porUbility  in  future  equipment  acquisitions 

The  fact  that  responses  ranking  fifth  and  seventh  deal  with  access  and  training  stands 
in  sharp  contrast  to  the  anecdotal  date  in  every  section  of  the  study  and  the  focus  groups 
where  requests  for  greater  access  and  the  need  for  training  are  punctuated  with  myriad 
war  stories  One  interpretation  is  to  say  that  no  matter  how  importent  these  elements 
may  be.  the  appeal  of  the  system  is  so  strong  that  respondenu  will  muddle  through  on 
their  own  to  learn  the  system  and  iu  features 


Possible  further  study  Explore  with  "0"  responders  who  they  would  like  to  be  able  to 
access  on  TENET   The  comments  were  subsuntial  about  programs  or  services  which  were 
on  the  wish  lisU'  of  users,  but  there  were  few  references  to  individuals  or  groups 
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Stirrer  Ifm  •f: 

Wkmt  would  m9k9  TUNBT  morm  VMtfid  for  yoo? 

Tbe  total  number  of  respondents  making  suggestions  for  improvement  vas  148  There 
was  subsuntial  inurest  in  eniar|[4ng  the  range  of  options  available  to  TENET  users  and 
by  expanding  those  already  a>'*iiabie.  eg.  expanded  library  privilege?,  access  to  more 
library  resources,  unrestricud  access  to  Internet  Of  nearly  equal  importance  vas  the 
question  of  getting  access  lo  vhe  netvork  host. 

The  second  most  common  grou}:  of  comments  vera  trtintng-reUted.  including 
increased  training  and  simplifies  online  procedures  vhich  vould  require  less 
sophisticated  training  in  order  to  navigau  the  system.  These  requesu.  coupled  vith 
connectivity  questions  such  as  being  able  to  get  phone  lines  and  hardware,  are  from 
users  vho  appear  to  be  struggling  vith  their  TtNET  use. 

The  third  most  common  collection  of  responses  dealt  vith  vhich  stakeholders  are  online 
and  the  quality  of  interaction  vith  them.  Included  here  is  the  desire  of  users  to  have 
TENET  availability  for  anyone  vith  vhom  they  might  vant  lo  converse.  A  handful  of 
respondents  suggested  improvements  vhich  are  actually  presently  avaiUble  on  TENET, 
but  vhich  their  level  of  experience  had  not  alloved  them  lo  knov  the  avaiUbility  of  the 
options 


Possible  further  study:  Compile  a  management  document  by  further  caugorizing 
responses   It  might  also  be  appropriate  to  submit  such  a  list  to  users,  measuring  their 
imporunce  as  changes  or  additions  for  TENET  management  to  consider  by  role  group 
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SttW«y  ItMm  *10: 

Hov  loac  hav«  yoy  b*mm  usiac  TENET? 

4%  A  Uss  than  1  month 

10%  B  1  to  3  moaihs 

24%  C  3  to  6  months 

63%  D  mor«  than  6  months 

With  the  network  avaiUbility  beginning  in  the  1991-92  school  year,  the  dai«  support 
hov  quickly  large  numbers  of  people  began  using  the  coamunications  netvork  There 
was  virtually  no  difference  in  results  betveen  the  first  vave  of  responses  to  the  survey 
and  the  second  vave.  despite  the  fact  that  ihey  vere  separated  by  four  months  About 
14%  are  relatively  nev  users  (less  than  three  months  experience)  at  acy  point  in  the 
year  and  about  $7%  appear  to  be  finding  the  netvork  useful  enough  to  continue 
accessing  its  offerings. 


Possible  further  study  Explore  the  responses  to  Item  *l  and  "Z  relative  to  the 
respondents'  TENET  experience 


Chart  10 
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Survey  Itmm  'U: 

How  oTtea  do  you  use  TENET  now  coapared  to  wfuit  you  eipected 
when  you  siuoed  up  for  the  aciwork? 

66%    A  'more  of  tea 
9%    B   less  oftea 
2<%    C    about  the  same 

The  responses  to  "A "  appear  to  be  driven  by  the  relative  ignorance  of  potential  users 
regarding  the  possibilities  for  use  available  to  them  on  TENET  The  anecdotal  daU 
supplied  in  response  to  other  items  is  clear  about  hov  startled  nev  users  are  vith  the 
amount  of  information  and  extent  of  options  for  them.  There  is  no  vay  for  them  to  Icnov 
the  number  of  hours  they  might  end  up  spending  exploring  INTtRNTT  resources,  for 
example    Inquiries  vere  sent  online  to  all  "B  "  respondents  vho  identified  themselves 
All  replied  to  :he  inquiry  citing  logistics,  connectivity  or  extenuating  personal 
circumstance  as  the  reason  for  the  response.  None  of  the  respondents  indicated  thai 
their  reduced  use  vas  a  function  of  disinterest  or  ditenchanlment  vith  TENET 


Possible  further  study  Explore  the  rationale  of  "C  respondenu.  This  potentially  could 
be  the  group  of  users  vho  might  eventually  drop  off  the  system.  They  might,  however, 
just  be  a  portion  of  the  52%  of  the  users  vho  indicated  that  they  vers  frequent  users  of 
cUier  netvorks  and  bulletin  board  systems  and.  therefore,  not  naive  or  ignorant  of  the 
-jse  and  time  quotients  vhich  they  vould  bring  to  TENET  participation 


Chart  11 
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TENET  IN  THE  LAlCm  OONTBrT 


D«a««a  Frazitr.  M£d 
AtWork  Networks 


National  Cont«it 

Ovar  th*  put  dccada.  thcr«  has  been  t  trtmtadous  surge  ia  tht  g rovth  of  uchnoiogies 
vhich  fflakt  tltctronic  commuaicttioa  mort  affordablt.  tcctssiblt  and  vorthvhile 
Vith  thasa  tachnological  advanccs*-iacraaaas  in  nodam  and  procaasor  spa«ds.  aaamlcss 
softvara  programs,  and  mora  iatarconacction  batvtta  natvorks—tha  public  nov  has 
diract  accass  to  a  nav  vorld  of  communication  vhich  traditionally  has  baan  inhabited 
only  by  highar  education  and  rasaarch  aactora 

Middle  class  Americe  is  nov  xh9  targeud  market  for  public  networks  and  services  By 
subscribinf  to  public  networks  like  Prodigy.  CompuServe  and  ATU  Mail,  consumers  can 
ma.ke  their  averydey  lives  easier  For  aiunple.  with  CompuServe,  you  ure  able  to  ma-ke 
flight  reservations  using  the  OAG  Guide,  complete  banking  transections,  and  check  e 
stock's  status  on  the  Dov  Jones,  all  from  your  home  computer  In  esaance.  the 
technology  is  so  eccessible  thet  it  is  meking  everyone  think  about  how  to  live  their  lives 
differently 

While  this  increase  in  growth  and  interest  was  occurring  on  the  consumer  front,  the 
educetion  sector  has  been  in  a  watch  &  observe'  mode.  Historically,  educetors  heve 
always  been  reluctant  to  adopt  new  technologies  primarily  due  to  a  great  leck  of 
budgetary  and  time  resources.  In  feet,  it  is  e  rather  recent  development  thet  educetors 
have  embraced  the  computer  as  an  effective  tool  to  advence  student  learning 
Unfortunately,  most  teachers  have  received  only  limited  training  on  how  to  utilize  the 
capabilities  of  the  computer  to  enhence  instruction  TUe  thought  of  adding  telephone 
lines  to  these  computers  has  often  overburdened  thof«  educetors  who  actually  get 
eicitad  about  technology  end  leerning 

While  this  picture  may  seem  overwhelming,  there  does  appear  to  be  e  promising  future 
In  the  fall  of  1992.  Vice  President-elect  Gore  sponsored  the  pessage  of  S  272.  e  bill  known 
as  the  National  High  Performance  Computer  Program.  This  legislation  will  ellocete  S2  9 
billion  over  five  yeers  across  a  number  of  governmental  agencies  to  connect  the 
nations  colleges,  universities,  end  libreries  to  NREN.  the  National  Reseerch  end 
Educetion  Network  This  is  an  eiisting  network  that  will  now  begin  to  involve  the  K-12 
educetional  sector  and  move  towerd  the  goal  of  building  a  "national  superhighwey  " 
With  this  increase  in  netionel  ettention  end  funding,  educators  ell  eround  the  country 
will  be  eble  to  incorporete  telecommunicetions  mora  into  everyday  school  life 


State  Conteit 

The  eiperiences  with  technology  end  epproeches  to  creeting  e  sutewide  network  very 
dremeticelly  for  every  stau   However,  based  on  several  surveys  conducted  within  the 
past  several  years  (McAnge.  1990  U  Kurshen.  1990).  it  is  cleer  that  every  sute  is  moving 
towerd  or  currently  does  support  some  type  of  network  structure  These  networks 
include  instructional  television,  satellite,  and  telecomputing  networks,  the  last  of  which 
is  uescribes  TENET 
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Until  about  fiv«  years  ago.  most  of  tht  telecompuiinf  n«ivorks  w«r«  supporting  only 
administrativ*  usks   Vith  the  advent  of  user-friendly  spreadsheet  and  database 
applications,  suu-level  administrators  realized  that  the  transfer  of  the  local  budget  and 
administrative  information  could  be  handled  electronically   For  example,  student 
records  could  be  transferred  electronically  to  all  schools  and  Superinundenls'  budgets 
could  be  sent  electronically  to  the  stale  controller.  Vhile  both  of  these  electronic 
transfers  reduced  the  amount  of  time  and  paperwork  necessary  to  complete  the  clerical 
task,  the  pover  of  the  network  is  only  just  being  realized  by  the  principals.  secreUries 
and  counselors. 

As  the  administrative  use  of  telecomputing  advanced,  classroom  teachers  began  to 
explore  hov  student  learning  experiences  could  be  enhanced  through  the  powerful  tool 
of  electronic  communication.  Utilizing  telecommunications  for  instructional  purposes 
has  been  vicved  as  an  "add  on"  feature  to  some  statewide  networks  with  very  little 
outreach  to  the  classroom  teachers  Even  today,  school  districts  have  benefited  from 
only  minimal  exploration  by  an  ad  hoc  collection  of  isolated  educators  rather  than 
taking  a  systemic  approach  to  the  use  of  technologies  for  multiple  purposes  and 
stakeholders. 

As  is  shown  by  the  two  surveys  mentioned  above.  33  states  currently  support  an  existing 
network  at  some  level   Thirteen  states  had  proposed  networks  at  the  end  of  1991.  Within 
a  number  of  states,  there  are  a  variety  of  programs  which  may  involve  only  one  school 
site  or  district.  These  would  include  National  Geographie  s  Kidsnet  which  links 
individual  classes  around  the  country  or  Hawaii's  Global  Teleclass  which  links  Hawaii's 
students  with  students  internationally  to  develop  language  skills.  Within  the  33  existing 
statewide  networks,  there  are  a  core  nine  states  which  are  recognized  nationally  as  the 
leaders  in  the  field.  These  states  are  Arizona.  Florida.  Nebraska.  Indiana.  New  Mexico. 
Pennsylvania.  Texas.  Virginia,  and  West  Virginia.  These  are  the  states  that  other  states 
entering  into  planning  and  pilot  phases  of  their  own  networks  viU  use  as  models  for 
their  own  growth  and  development. 


Comparable  State  Efforts 

For  the  purposes  of  the  TENET  evaluation,  four  of  the  remaiatAg  eight  states  were  chosen 
from  the  core  group  as  benchmark  networks  which  would  serve  as  strong  bases  of 
comparison.  These  states  AAd  their  respective  networks  are: 


•  Pennsylvania  (PENN^tlNK) 
e    Virginia  (VA-PEN) 

•  West  Virginia  (WVMEN) 

These  networks  were  chosen  as  the  benchmarks  by  which  to  measure  TENETs  strengths 
and  weaknesses  due  to  their  similarities  in  scale  or  size  and  intended  reach.  AU  these 
networks  service  their  entire  respective  states,  are  utilized  by  educators  and  are  at  least 
partially  subsidiaed  by  the  state  government  Given  these  broad  similarities,  these 
networks  are  unique  in  that  they  vere  started  to  serve  different  functions  and  different 
populations  by  using  different  training  and  technical  assistance  m«,dels.  Table  2  and 
Table  3  highlight  fflAjor  services  and  features  of  sutewide  telecomputing  networks  with 
a  comparison  TENU  and  the  other  netvorks.  Table  2  summarizes  the  major  similarities 
and  differences  while  Table  3  provides  the  detailed  information  from  which  the 
summary  has  been  drawn 


Florida  (FIRN) 
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SUMUART  or  MAJOt  Sllf ILAKITIBS  AMD  DIPFBIKNCBS 
BBTWnUf  TWIT  AND  rOUK  ST  ATI  TILKOIfPtlTING  NITWOUS 


MAJOR  SIMILARIVIES 

COMMENTS 

InUrntt  Cauvay 

Only  on«  nttvork  has  ytt  to  add  tht  laurnet  as  a 
'        *      i»  a  Kmy  component  vhich  should  bt 
upgraded  in  any  vay  possible  (e  g  .  advanced 
search  programs,  etc ) 

Suffing 

TENET  currently  supporu  about  the  same  size  suff 
as  three  other  oetvorks  but  services 
aporoiimaulv  twice  the  number  of  users 

Softwart 

Although  TENtT  operates  a  variety  of  software 
(PINE.  USENET.  CAUCUS)  which  is  different  from  a 
prevalent  popular  choice  of  DECs  "All  In  One."  the 
goal  is  the  same  to  provide  users  with  the  ability  to 
navigau  through  electronic  mail,  bulletin  boards 
and  conferences 

MAJOR  DIFHRENCES 

COMMENTS 

Budget  Amount 

TENETS  current  annual  budget  ($1,247,000  in  1992 ) 

demonstrates  a.  hich  IavaI  nf  *.t»tM  i-ntmtmittmm-t* 

m>wwu«u        m  Bi^B  iwvwi  ui  9>Mim  commiiment 
The  only  sute  which  has  made  a  more  subsuntial 
commitment  is  Florida,  with  a  budget  eight  times 
that  of  TENET  to  support  a  multi-use  network 
serving  half  as  many  users 

Outreach  Activititt 

Only  TENET  and  FIRN  have  developed  formal 
activities  desicned  to  obuin  new  users 

Training  Dtlivtry 

TENET  is  the  only  network  which  uses  trainers 
from  multiple  stakeholder  (roups 

Nufflbtr  of  Us«rs 

TENET  is  approitmately  double  the  size  of  any  other 
eiistint  staUwide  network 

InUnd«d  Auditnct 

TENET  has  attracted  users  from  multiple  suke- 
holder  groups  (VA  and  VV  make  it  available  but  do 
not  encourage  it  with  the  outreach  activities) 

Cost  to  Us«r 

TENET  charges  a  minimal  fee  of  $5  00 

Inund«d  PurpOM 

TENET  is  the  only  network  which  places  equal 
importance  on  instructional  and  administrative 
use  of  the  network. 

Authorizing  Entity 

TENET  is  the  only  network  which  has  been 
lecislaud  into  action 
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ComclusioBs 


If  TENET  is  to  mainuin  iu  roU  t»  t  leadtr  in  suttvid*  UUcomputiftf  %nd.  u  •  result,  in 
maktnc  rtvoluttontry  ch&ngts  in  instructional  coll&borfttion  end  student  leerning.  the 
netvork's  veeknesses  must  be  recognized  ejtd  epproprieu  chenges  mede  The  folloving 
is  e  list,  in  priority  order,  of  the  conclusions  reached  at  e  result  of  this  study 


MatftUin  clQ—  relatioathto  with  NREN  develoaments 

With  the  involvement  of  TENET'S  director  vith  the  Consortium  for  School  Networking 
(CoSN).  the  experiences  of  TENET  ere  ploying  e  significent  role  in  the  development  of 
the  "national  superhighvey "  Siccc  TENET  is  the  netvork  vhich  most  clearly  is 
dedicated  to  supporting  taechert  end  students,  it  is  critical  to  continue  voicing  this 
epproech  as  the  NKN  develops  and  grovs 

Monitor  hardw^a  and  aoftvare  capaciiies 

With  the  repid  increase  in  numbers  of  users,  the  cepecity  levels  of  current  hardware 
and  soflvaro  must  be  monitored  and  upgraded  early  in  advance  of  educator  demand 
Otherrite.  it  is  predicuble  that  users  vill  turn  evey  or  become  disillusioned  quickly 
once  they  are  not  able  to  dial  in  due  to  an  overload  on  the  incoming  lines  Due  to  the 
distributed  structure  of  TENET,  users  vill  be  best  served  by  the  development  of  softvere 
vhich  siAulaus  the  vork  done  by  netvork  softvere  like  "All  In  One**  on  the  user  s 
desktop  computer.  This  viU  provide  a  more  'user  friendly"  end  beneficial  environment 

Provide  both  links  betw n  local  area  and  vide  area  netvorks 

Research  the  linking  of  local  area  netvorks  to  vide  area  netvorks  The  netvork  cennot 
scale  up  as  an  individual  compuur.  modem  and  phone  line  situation  TENET  has  helped 
illustrate  the  neod  for  local  communication  as  veil  as  vide  eree  communication 

Monitor  tev^U  af  technical  «ut>aort  trainina 

Ensure  that  levels  of  support  and  training  remain  consistent  as  the  number  of  users 
continues  to  increasa  at  dramatic  raus.  TENET  is  by  far  the  largest  educational  nau 
netvork.  but  sita.  in  and  of  itsalf.  vill  not  automatically  continue  the  banchmerk  sutus 
it  currently  eajoyt.  During  the  first  year  of  operation,  training  end  support 
concentrated  on  orianting  the  user  to  the  system   In  the  coming  years  hovever.  users 
needs  viU  command  training  at  a  number  of  complex  levels  vhich  vill  include  not  only 
orienution  hut  alw  Ularaat  gaUvaying  for  example. 

Provide  nev  onaortiiniti>«  for  diecutaioa  betveen  mnlfinia  tfakanQldan 

One  of  the  significant  and  exciting  differences  batvten  TENET  and  any  other  suu 
netvork  is  the  focus  on  collaboraUon  among  multiple  atakeholder  groups.  Currently. 
TtKETs  train  era  reprtaant  a  rariety  of  educational  rotes  and  aducation-rtlatad 
organizations  Unfortunately,  the  current  inuraction  is  focused  on  accessing 
information,  especially  the  information  of  the  affinity  groups  Over  time,  it  viU  be 
more  important  to  increasa  the  tevel  of  dialogue  and  tha  sharing  of  information  vhich 
TENET  could  fosUr  vith  the  development  of  nev  strattg ias. 
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TENET  is  currenUy  operaxiag  viih  2  full  limt  suff  people  (iacludiag  ihe  direcicr)  lo 
service  13.000  us«rs.  While  ihis  su-ff  size  is  commensurftte  vuh  the  other  comparable 
statevide  netvorks.  TENET  supporu  almost  double  the  number  of  users  on  those  same 
netvorkf. 

Create  a  aovernance  model 

The  site  of  TENET,  its  rapid  g rovth.  eiponential  changes  in  techaology.  the  decentralized 
structure  of  the  development  and  operations  of  the  netvork.  the  multiple  stakeholder 
trainer  model  and  the  number  of  agencies,  orgaaizations  and  institutions  using  the 
system,  suggest  that  a  flexible,  quick  response  governance  system  needs  to  be 
established.   To  do  this,  the  director  of  the  network  ;  eeds  to  have  a  closer  working 
relationship  vith  the  developer  and  operational  contractors.   The  governance  model 
needs  to  foster  an  interactive  collaborative  relationship  betveen  network  management 
and  governance  structures  which  include  active  participation  by  all  network 
stakeholders 
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NEWS 


CONSOtTtUM  FOR  SCHOOL  NETWOtKINC 


The  Cocwit^m  for  Sdwot  h(eCworidn(  (CoSN)  b  a 

the  devdi::)piDCtt  and  UK  of  oorapucer  network  technol- 
ogy In  K-12  educatioou  Mciubeii  repwent  rr1t»-itinm1> 
iwtitudonal,  ind  commfrclri  oiantyatkw  wfch  an  fatef> 
c«  in  advaadnc  the  atile  of  the  ait  Id  all  aapecu  of  elec- 
tronic f  T'flif'ifff  f  nctworicin^  Foe  inoce  inlbnoaiioo  con- 
uciGoSN:  P.O.  BoK  69193. 'V^aahki^on,  DC  20035-5195. 
202/466-6296.  <  ' 


JOisCoSSDtSC 

CoSN  ho«a  a  f&aJIing  liit  which  pcovkles  a  focum  for 
di»cuwfc)n  of  inuea  rdaiing  to  the  devek>p<nent  of  nci> 
working  fikdUka  for  the  K-12  cocMaunity.  To  join  OOSN- 
DISC  aend  an  e-mait  meaaage  to:  LISTSEICV^bjmicbttnec 
Include  the  fottowing  information  in  the  body  of  the 
Bieaaair:  Subaai>e  OOSNDISC.  your  ftni  and  laat  name. 

MaJOK  HaMDWAM£  DONAlWi  FtOM  DEC 

Dtfftal  Equ%xnenc  Oxporaiion  has  approved  a  doru- 
tkm  of  ower  $50,000  in  hardware,  aoftwarc  and  aervicea 
to  CoSN.  The  «qu]fMnent  Indudea  two  DEC  5000  wock- 
•tatkxia  with  cixra  memory  and  large  diak  drives;  two 
bptof)  and  one  PC-kvel  machkie.  in  addkkxi,  the  dona- 
tkxt  provkfea  for  aoftware  and  for  maincenanoe  support. 

The  equjpmcnc  enables  CoSN  lo  provide  two  key  *ct- 
vioes  to  dte  K-12  cocneounky.  One  of  die  workacfitioru 
wfll  be  kMtaUed  at  SURAnet.  where  k  will  be  connected 
to  the  network  and  will  acrve  as  CoShT*  'presence  on  the 
nee*.  The  other  machines  will  be  used  for  traveliflf  de- 
raonstradons  of  Irtemet  access  for  educational  pupoacs. 

Thank  you  DEC  for  your  oammhmaK  and  support  of 
035N  and  K-12  cowyu'w  networkk^ 


CoSNSavn 

A  portion  of  the  equipment  donation  from  DEC  is 
being  set  up  at  SUKAnet  ki  College  Park.  Maiyland.  This 
equipment  will  form  part  of  a  new  iMetnet  domain, 
ooan.org.  and  wlD  provide  scrvlocs  lo  CoSN  members  and 
the  educational  commurtky  at  large.  Membcra  are  invited 
to  Join  the  Technical  Commiacc  and  hdp  set  up  and 
maJntsin  these  services.  The  new  fKllicy  should  be  opcn- 
tkmal  by  the  ertd  cf  itie  month. 


COSSNdwlNCoHiaSrACZ 

Thanks  to  the  donations  of  equ^Mnent  sund  time  from 
IBM.  EDUCOM,  and  CoSN  mente  Marco  Hernandez. 
CoSN  now  has  ks  own  Gopher  aetveri  Gopher  Is  a  tool 
that  aUcTWs  easy  acoeae  to  text  files,  rtifihasrs  and  other 
aeaxcfaable  resouroes.  The  gopher  address  Is: 
cosn.eduoom.cdu.  Come  visU 

NtrmMONGFotEDVCArKNisTfaQ^frrAL 

BaU  to  move  the  National  Research  and  Education 
Network  (NREN)  forward  are  In  process.  In  the  Senate. 
$.4  is  the  relevant  bUI;  Tkkr  VI  deaU  wkh  kiformatkm 
Infrutruaure  and  technology,  calling  for  networks  to 
Improve  educukm,  lo  prot^  library  servkcs.  and  to 
support  health  care  and  manuAtcturing.  A  similar  bill  is 
bdng  devefoped  for  Introduction  in  the  House. 

H.R.09  was  introduced  in  the  House;  k  woukl  set  up  a 
program  of  technology  giants  to  the  ataies  and  woukJ 
establish  an  OC5ce  of  Technofogy  repoctfaig  dkcaly  to 
the  Secretsry  of  Educttkm.  A  bOl  wkh  similar  kacent 
(but  a  lot  of  odier  proviskxtf,  as  w«U)  is  io  the  worics 
ki  the  Senate. 


CONFSMDKXSt  COMUmWES  & Fa£SEK'ATK)NS 
The  foUowing  is  s  list  of  lecent  CoSN  picaenutkxis: 
Library'  of  Cort^eas'  Network  Advisory  Commkiee 

CDeO 

Coalkion  for  Networked  Information,  Teaching  and 
Learning  Group  QtxO 

Amerkrsn  Association  for  the  Advancement  of  Science. 
Tednokigy  Coordinators  for  the  pOot  profeds  to  Pro^ 
ao6l.  the  Science  GufTfc»lufn  tnWath«  Qan> 

Florida  Education  Technology  Conference  (FETCXFcb) 

AmericBn  Assodatkm  of  School  Adnrinlstntors  CAASA) 
(Feb) 

Michigan  Association  for  Computer  Using  Learning 
<MACULX  Feb) 

National  Forum  on  Educational  Statistics,  Automated 
Information  Retrieval  Systems  CADtS)  workkig  group 
CFcb) 

Computer  Systems  Policy  Project  (Mar) 
American  Society  for  Information  Sciences  CASIS)  mid- 
winter regional  meeting.  Potomac  Chapter  CMar) 
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CoSN  CkMoerrxxs 

Mc^scw  «re  encouriged  to  Join  the  following  trcently 
fonacd  oooimkteef :  CNoce  that  «-nuil  addm  of  chain* 
are  ki  brackctf). 

Micj>^FocuK3  on  the  legislative  issues  which  must 
be  addre«ed  to  etmirc  the  dcvcJopment  of  a  netwodc 
which  adequately  aeives  the  needs  of  the  nation's 
»choois(c«o««ienetedu,  NY0026«TnaU.ny9er^. 

Tfriwrff  l-Addreasing  the  technical  issuca  which  must 
be  iotwed  aa  the  network  ia  put  fci  place 
(rdc«vina.cis.pta,edu). 

Carrtrahaa  Scclcs  to  catalog  cunent  tcleocxnmunica- 
lion  projects  and  developa  atandanb  of  excellence  for 
hJture  projects  IgMJlomon^nycenct-eduJ. 
.  FrniiMluuAl  Drf e ln|MM ui-Addrcsaes  techniques 
and  pfactfce  of  online  InstnKtion 
I&anko«bigiky.dilIonjnt.ual. 

Vcfldor  I  Win  II  Grop-Fadlluies  the  interaction  of 
business  meaiben  of  the  Consoftium  wnth  pwticipating 
Jcpaitmeno  of  eckscatioa.  achoc!  districts  and  teachos. 
ICootact  )fcnwicManiiiail.com  for  more  InfbrRMtion] 

M<SBfcq«hlpr<iMi«iii,i.  CoSN  is  beginning  a  mafor 
manbership  campaign-  To  Join,  contaa  Bobfal  Kwahan 
at:Omnhan«vtvml  .fatoict). 

You  doni  need  to  be  a  member  of  this  commioce  to 
contribute.  If  you  know  of  groups  CoSN  should  cooiactv 
please  forward  their  namo,  affiliations,  phone  numbera, 
land  and  e-mail  addresses  to  Ellen  McHugJi: 
[mchugh»btalc.b*tnet5  or  caU  202/466^296.  Also  ahare 
information  about  CoSN  and  K12  networfdng  with  your 
coUeaguca.  If  you  need  brochures  or  additional  newa- 
lencn,  ooncaa  EUen. 

UfOOMING  CONTUSNCSS 

Aj^dUidfiJSaS  -  National  Net  "93:  'Extending  the 
Benefts",  Waihingioo,  DC  Ocment,  S«x«  and  Carlitz 
will  present  a  aearion  on  K-12  netwoiks  during  a  monv 
kig  aeaiion  on  4/16. 

Ajri  16-a)  ly^  -  AERA  symposium:  The  Educational 
ImplicationB  of  Electronic  Networks-,  Atlanta,  OA.  A  dis. 
cu^ton  led  by  John  Oemcnt  will  Indude  mcmbeis  of  the 
US  Deparo^  of  Edueatkxj,  EWC  CJeaiinghouae  on 
Infonnatton  Rcaouroes,  Ariaona  Stale,  Far  Wcai 
Ubotmioiy  and  CbSN. 

Aflffl  ,77-a  19^  -  The  National  Inftaaoucture 
Conference  ho«ed  by  TcJtStraiegies,  Reaon,  VA.  Panel 
aeastona  toclude -Hie  Role  of  the  NSFNet  and  NREN- 
and  -Gfuaroots  In^matmcture  TcMbeds".  Two  Go6M 
Bosrd  membei*  wiO  be  pandtais. 

Ywc  27'\)  ITH  -  Natkaori  Education  CoMmutfaM 
Confcmux,  CMantto,  PL  . 

Nmrmhrr  T  jUaJSaa,-  CoSN  lull  mcmbcrahip  oiecting 

heW  to  con^joahan  with  the  Second  Intetnatk»»J 

^^n^^^^c^um  on  Tcieconanunkattiom  In  Educaion  and 
Tei-Ed  "H,  Dalka.  TX 


btODMCoSN 

Board  Chair.  Connie  Stout,  was  named  lo  the  Natkmal 
Reaearch  Council  paad  conductint  a  n*J<oui»e  atudy  of 
the  Natkjnal  Seaearch  and  Edocatipn  Network  CNKEN). 

Exe^tive  Dbeaor.  John  Oeme^faaa  been  apendiog 
one-half^  bis  tkne  wkh  Nazkmal  Sdeoce  Fobndation'a 
EAK»tfan  i^Kl  Human  meaowoea  DfaeckJiate  proftam 
offiocfs  on  aooeas  and  use  of  the  loiemet  for  pc  ofcMioaal 
drrekjproent  and  educational  support. 

CoSNSvMMJiMr  '  ■ 

Wonderfully  varied  new  Internet  resources  have  been 
poMed  on  CoSNClSC  The  foUowkig  at«  some  highlights 
from  recent  months: 


Wb  ENCOURAGE  READEltS'COmmunONS 
AND  SUGGESTIONS  TO  THE 
CoSNNEWSLETTBMf 

•  S  .• 

CoNsoKTiuu  foji  School  NsryotitiKG 

P.O.  ftox  69195  .Vssktntton.  DC,  2003)-)t93 
202.466.629*  PAX  202.S72.451*' 
cosa«bltaic.bitfict 

Editors:  Uurte  MMk  (kiMk«oeicanjnn] 
Prank  Od»a  Ifranhi  f^&^otM^ 
br  MrtM  >aMR.  riMlc  <^ 
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International  Society  for  Technology  in  Education 

1787  Agate  Street,  Eugene,  Oregon  97403-1923  Phone:  503/346^14 

Fax:  503/346-5890      CompuServe:  70014,21 17       Internet:  ISTE@orcgon.uoregon.cdu 


The  International  Society  for  Technology  in  Education  (ISTE)  is  a  nonprofit 
membership  organization  for  technology-using  educators.  Its  mission  is  to  promote 
appropriate  uses  of  tedinology  to  support  and  improve  teaching  and  learning. 

ISTE,  orw  of  the  largest  professional  organizations  of  its  kind,  has  40  geographic  and 
regional  affiliates  throughout  the  United  States,  Caruda,  and  other  countries.  The 
sodety  provides  a  wide  ran^  of  products  and  services  in  support  of  educational 
(eduK>logy  professionals. 

ISTE's  ideals  and  foundation  were  established  more  than  20  years  ago.  The 
organization  was  created  by  the  1989  merger  of  the  International  Council  for  Computers 
in  Education  (ICCE)  and  the  International  Association  for  Computing  in  Education 
(lACE).  ISTE  was  created  to  provide  leadership  at  all  levels  in  the  restructuring  of 
education  through  technology.  ISTE's  admiiuslrative  sponsorship  of  the  National 
Education  Computing  Conference  (NECC)  has  played  a  prominent  role  in  carrying  out 
this  mission. 

A  key  ISTE  program  is  its  Private  Sector  Council,  a  model  for  working  relationships 
with  industry.  The  council,  comprising  a  cross-section  of  business  and  educational 
sodety  leaders,  serves  in  an  advisory  capadty  to  the  ISTE  Board  of  Directors.  ISTE 
believes  that  the  alliance  of  industry  and  education  enhances  teaching  materials, 
promotes  excellence,  and  expands  opportunities  for  educators  and  students  alike. 

ISTE  also  publishes  The  Computing  Teacher,  Educational  IRM  (Information  Resource 
Manager)  Quarterly  r  Journal  of  Research  on  Computing  in  Education,  ISTE  Update,  Microsoft 
Works  inEducation  Newsletter,  a  wide  range  of  spedal  interest  periodicals  aimed  at 
computer-using  educators,  and  a  comprehensive  selection  of  books  and  courseware  for 
administrators  and  classroom  teachers. 

Our  Spedal  Interest  Groups  (SIGS)  focus  on  spedfic  issues  in  educational  technology 
and  publish  quarterly  periodicals.  Each  SIG  consists  of  a  network  of  educators  who 
share  ideas,  problems,  and  solutions  in  their  particular  area  of  expertise. 


Sally  A.  Slow.  Frexidfnt 

David  Moorwnd.  Exfcusivr  Officer 
Dcnniv  Bybce.  AnuKiale  Extcunvr  Offli  e 


LajCMC  Thorttti,  Frrxtdrni  Eteci 
Bjiry  Rlurh.  SecretorJT rtmurer 
BoniMC  Mwts.  Pau  rmidfnt 
M.G  (IVgty>Krlly 
DonKiicJKk 


Ktm  Alkn 
Ruchie  Bi«nkctib«L.cr 
D«vid  Bntuin 
Hrivjwo  Cancfwo 
ShciU  Cory 
Teny  Crow 
G»il  Mor%< 
Conntc  Sioui 


Ex^Offici*  BMTrf  Mcinbcn 

Roy  Bhig>kKv.  DP/MtS  Spri  tat  App(wnment 

Nolan  Euci.  Inlfnutmnal  tnmaU\** 

Kuhken  Huriey.  tnduttn  Rtpresrntnuvr 

Maitt>  Miirriy-L»y«i.  rhret  tnr  <>f  /ViW<>p«»if  i'muMr\  lmiuiU\r\ 

C  Dianne  M«1m.  /*«>/»*  v  W  lyadfr  Jttr  frfrrxrfOai  ir 

Alfonwj  Rjn«re/  <)nej».  liireihM     t^rtn  ^mrn,  wt  Imiiainr* 

Pwl  Rml  Intrmalumat  /nifMfiirt 
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Mr.  BouCHiat  Thank  you  veiy  much,  Ms.  Stout. 
Mr.  Masten? 

Mr.  Masten.  Good  afternoon,  Mr.  Chairman. 

Rrat,  letme  say  that  I  was  delighted  to  be  elevated  to  doctor, 
but  I  respectfully  decline.  [LauditerJ  ""^"at, 

I  also  wanted  to  say  that  iVs  a  privilege  to  appear  after  Major 
Owens,  who  is  a  tireless  advocate  of  libraries  anu  access  to  infor- 
mation. 

And  I  would  ^ank  you  for  the  opportunity  to  speak  here  today 
on  the  High  Performance  Computing  and  ffigh  Speed  Networking 
Appbcabons  Act  of  1993  and  its  impact  on^ranWLet  me  s^ 
by  appUuding  your  reception  of  the  important  lole  that  pubUc  li- 
braries play  must  play,  m  the  new  information  age.  H.R  1757  has 
the  potential  to  be  of  historic  significance  in  addressing  the  struc- 
tural problems  ctirrently  facing  those  Ubraries  trying  toensure  that 
the  new  networking  technologies  and  the  benefits  they  offer  are  ac- 
cessible and  usable  by  all  citizens. 

V  ^  i?^'*u^?"  T*^*  ^™  multiple  perspectives  of  the  New 
York  i^blic  Library,  a  unique,  not-for-profit  corporation  with  a 
**roc  1?"*"°°'  P^^^  ^  1895,  and  we  now  comprise  a  network 
ot  8b  libraries  with  four  world  class  research  centers  and  82  branch 
hbranes  in  the  neighborhoods  of  the  Bronx,  Manhattan,  and  Staten 
Island  in  New  York.  Our  research  libraries,  with  holdings  of  rough- 
ly 40  million  items,  are  the  only  comprehensive  research  facilities 
m  the  United  States  other  than  the  Library  of  Congress  that  are 
n-eely  accessible  to  the  public. 

We  have  always  been  committed  to  fi-ee  access  to  our  resources 
repirdJess  of  the  means  or  the  affiliation  of  the  user,  and  that 
strongly  shapes  our  view  of  the  national  communications  and  infor- 
mation mfrastructure.  We  think  it  is  critically  important  that  the 
development  of  national  networks  not  divide  the  public,  inten- 
tionally or  unintentionally,  into  the  information  rich  and  the  infor- 
mation poor.  From  the  breadth  of  our  experience  with  users  in  al- 
most all  subject  areas  and  at  all  levels  of  sophistication,  we  strong- 
ly endorse  one  of  H.R.  1757's  m^or  commitmente:  developing 
array  of  user-fnendly  software  tools  to  guide  network  users  And 
based  on  that  same  broad  experience,  we  urge  you  to  remember 
that  libraries  can  help  you  realize  the  publicT)enefite  inherent  in 
all  of  the  areas  ttiat  H  R.  1757  addresses.  At  all  our  sites,  but  espe- 
planned  Science,  Industry  and  Business  Libraiy. 
which  will  open  m  1995,  we  are  intent  on  exploiting  telecommum- 
cations  and  systems  technologies  to  meet  the  needs  of  our  users, 
^Jt"J^^  °^  the  business  and  scientific  communities. 

The  Science,  Industry  and  Business  Library— or  SIBL,  as  we  call 
it— will  have  100  multimedia  workstations  for  the  public  connect- 
ing users  to  a  full  range  of  internal  and  external  electronic  re- 
sources, mcludmg  Internet  databases  and  electronic  journals  and 
biUletm  b<»rd8.  Our  project  needs  track  most  of  the  proposed  appli- 
cations and  development  issues  in  youa*  proposed  legislation 

For  example,  we  are  designing  user-friendly  interfaces  for  pa- 
trons who  walk  through  our  doors  to  use  our  services  or  for  those 
who  reach  us  across  country  over  the  Internet.  We  are  trying  to 
nnS^lt  equipment,  multiplexers,  gateway  processors, 

KUM  players,  and  so  on,  and  the  associated  software  which 
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must  be  in  place  for  ui  to  be  a  two-way  5^^* 
Sh«?«  m)t  to  mStion  the  continuing  chargea  for  the  dedicated  con- 
nectiona  to  the  Internet  itaelf. 

aretraining  our  staff  to  use  searchmg  or  nfW**"*^. 
ware  on  tS^^nal  network  to  help  our  users  We  are  planmng 
toTuUd  a  Special  classroom  and  system  laboratory  to  teach 
Serahow  tomaster  the  electronic  tools  that  will  be  at  their  dis- 

^d:*£?rwe"S?'wrestling  with  the  .^allocation  of  resoui^s 
neoSwiiSto  Mver  the  coste  of  adding  digital  materials  to  our  col- 
f^Sfind  mounting  them  for  pubSc  use,  or  m  «>me  owes  con- 
wrSor  BcanningCTOTent  print  resources  mto  distal  fonnate. 

K  al^S^whlch  we  face,  in  facCi^  every  field  m 
wW A^e  wU^  anTwe  are  deUghted  to  tell  you  that  yew  draft 
Sm  contains  pro^ions  that  would  address  every  one  of  them. 

O^SSc  plea  today  is  that  you  recognize  that  to  reahze  the 
Oie  de<SS  informaBon  rev^ution  and  the  promise  of 
J^SS  network,  those  software  appUcations  you  c«f .^Ifg" 
n^ons  to  the  national  network  you  support.  Mid  the  digital  h- 
bJSStlSt  wu  would  foster  through  this  fegislataon  should^be  Js- 
SSted^Sdss  the  length  and  breiSth  of  the  network.  Only  m  ^s 
5iy  ffiubUc  that  we  all  hope  to  serve  and  tep  &e 

^ti^^Sd^tal  r^urces  already  in  pfcce  across  the  country. 

Thank  you  very  much.        ....     •«  i 

rrhe  prepared  statement  of  Mr.  Masten  follows:] 
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Mr.  John  Mesten 
CNef  Operating  Officer 
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on  the 

High  Performance  Computing  and 
High  Speed  Networking 
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Mr.  Chairman,  mamhari  of  thi  Subcommittee,  thank  you  for  the  opportunity  to 
testify  before  you  today  on  the  High  Performance  Computing  and  High  Speed 
Netwo'king  Applications  Act  of  1993  and  iu  impact  on  libraries. 

I  commend  the  Subcommittee  for  considering  emendmente  to  the  High 
Performance  Computing  Act  of  1991  to  eddress  epecific  applications  of  comput  ng 
and  networking  techriologtes  for  libreries.  I  am  particuferfy  pleased  at  the 
thoroughness  with  v^/hich  the  bill  t  .''Iresses  the  structural  problems  facing  public 
libraries  In  participeting  in  the  network  technologies  end  the  emphasis  It  puts  on 
developing  applications  whk:h  ere  accessible  end  useable  by  ail  citizens.  My 
comrrxints  today  reflect  the  perspectives  of  e  unique  institutiori  -  The  New  York 
Public  Librery.  The  New  York  Public  Librery  (NYPL)  Is  e  privete  not-for-profit 
corporation  with  e  public  mission.  Founded  In  1895,  it  Is  e  network  of  86  llbrenes 
consisting  of  4  world-renowned  research  centers  end  82  brench  circulating  libraries 
in  the  neighborhoods  of  the  Bronx,  Menhettan,  and  Steten  Isiend. 

The  Riiseerch  Ubreries.  with  holdings  of  mor<»  than  38  million  items  collected  in 
more  ihan  3,000  tangueges,  are  the  only  comprehensive  research  facilities  in  th) 
United  States,  other  than  the  Library  of  Ccngrees,  that  ere  freely  accessible  to  tne 
publk:.  Through  Its  current  reseerch  centers:  the  Centrel  Research  Librery  et  4;2nd 
Street  In  Manhetten,  the  Library  for  the  Performing  Aas  et  LI;>coln  Center,  and  the 
Schomburg  Center  -'or  Reseerch  in  Black  Culture  In  Herlem,  NYPL  provides  unique 
collec-:ions  supporting  reseerch  in  elmost  every  discipline. 

1 
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The  New  VorK  Pubiio  Library's  commitment  to  free  access  (regardless  of  the  me.ms 
or  The  affiliation  of  tne  user)  strongly  shapes  our  view  of  how  to  construct  and 
impienrient  computei  and  networking  technologies.  We  think  it  Is  critically 
important  that  the  development  of  national  networks  not  divide  the  public  into  two 
classes  -  the  inforn-wtion-rich  end  the  information-poor.  That  is  why  we  are  so 
please«j  that  this  legislation  focuses  on  public  access  end  on  the  role  libraries  picy 
in  ensuring  that  acctus  through  the  development  of  networks.  From  the  breadth  of 
our  exserience  with  users,  in  almost  all  subject  areas  and  at  alt  levels  of 
sophistication  -  we  strongly  endorse  one  of  the  bill's  major  commitments  - 
developing  an  array  of  user-friendly  software  tools  to  guide  network  users, 

SCIENCE,  INDUSTRY  AND  BUSINESS  UBRARY 

The  NVPL  is  now  ar-ibarkad  on  a  project  to  give  democratic  access  new  nwanlng  In 
an  era  of  intense  tachnologicdi  change  -  the  Science,  Industry  and  Business 
L^brar^'  (SIBL).  When  it  opens  in  1995,  StBL  wilt  be  the  netion's  largest  public 
Information  center  cevoted  solely  to  science  end  business,  it  Is  designed  to  exploit 
teiecoTtmunications  and  other  systems  to  serve  the  needs  of  the  business  and 
scient-fic  communities.  The  new  1100  million  center,  which  will  combine  NYPL's 
world  class  science  and  business  collections,  will  be  kx:ated  in  approximately 
200,000  square  feet  on  Madison  Avenue  in  Manhattan.  Construction  has  already 
begun  on  the  sitar  vyhich  will  house  over  2  mtition  volumes  of  research  materials 
and  a  circulating  co  lection  of  80,000  books.  It  will  provide  seating  for  up  to  QDO 
users  at  a  time,  witn  ecch  user  place  wired  to  data  jacks  that  support  readers' 
laptop  ccriputefS. 
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An  Eiectrcnic  Inforrration  Ctnter  with  100  muitimedia  workstations  will  conn«c 
on*sita  and  ramota  i.sera  to  a  full  ranga  of  mtarnal  and  axtarnal  alactronic 
rasouroes.  including  INTERNET  databasas,  and  alactronic  journals  and  bulletin 
boards.  (NYPL  has  iilraady  davalopad  user  friendly  interfaces  to  n>ake  iu  electrc  nic 
catek>f)S  more  eesity  avallebia  over  the  INTERNET).  SI6L  will  ectlvely  promote  end 
foster  electronic  literacy  by  providing  a  specially  designated  area  to  train  users  In 
the  full  renge  of  its  <)lectronk:  tools  end  nr>ateriels. 

Diat'in  remote  access  end  document  delivery  will  eneble  usere  In  offices, 
educational  institutions,  libraries  er>d  homes  throughout  New  York,  the  United 
States  end  the  worii)  to  aeerch  for  end  Identify  materiala  throughout  the  Library's 
collections.  SIBL  wll  elso  b«  e  critlcel  vehicle  for  enhanctng  the  dlssentlnatlon  cf 
Federit  information  and  docunr)ents.  SIBL's  tachnology-supportad  services  ere 
being  javaioped  In  tha  Library's  tradition  of  dan>ocretic  publk:  aervtee  eddreumg 
the  in1ormatk)n  neeiis  of  people  with  ell  tevela  of  technoiogicai  sophisticetk)n, 
diversi)  econonDic  clxumstences  end  culturel  backgrounds  and  divergent  research 
needs  • 

Throu<jh  networked  links,  each  of  our  82  branch  libreries  will  be  a  window  into 

SiBL's  resources.  And  SIBL,  through  its  links  to  the  INTERNET  end  evolving  dete 

*  A  publk:  library  is  a  critical  resource  for  ecoriomicsliv  and  educationally 
disadvantaged  people,  SIBL  wiH  supplement  end  support  the  cooventionsi  bu^ress 
and  educationni  systems  thet  serve  these  groups,  providing,  through  targeted 
t«rvict9,  such  as  small  business  informetion  services,  eccess  to  the  informstlon 
that  is  bssic  tc-  individual  and  community  development.  TNe  Is  e  new  twitt  to  ( ur 
historicel  role  of  elding  the  entrence  of  new  immigrsnts  snd  minorities  into  the 
economic  msricetplsce  end  the  educetionel  system. 
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hiGnw£.ys.  will  be  a  nationaliy  and  Internationatly  avaiiabia  rasourca  for  information 
on  global  markau  arid  international  trada.  it  wiil  provlda  an  unparallalad  publicly* 
avaiiabia  rasourca  for  data  on  ovarteaa  nnarkett.  Wa  baliava  that  SI8L  it  an 
impoftint  model  of  how  to  encourage  denwratte,  public  acceaa  to  the  riches  of  e 
national  network,  and  I  will  draw  axempiet  and  comrDenta  on  the  proposed 
iagittation  from  our  <ixpartanca$  in  planning  it. 

Thoug  1  Sl8t  focuset  on  science  and  business,  the  same  concerns  have  direct 
applicdtion  to  the  htmanities  and  social  scisnces,  where  ierge  numbers  of  electronic 
databases  exist  and  new  ones  are  constantly  being  developed.  The  Initiatives 
described  In  HR  1757  will  be  equally  applicable  and  beneficial  to  all  disciplines  of 
research  made  avaiUbia  through  tlbrarles. 

HIGH  PERFORMANCE  COMPUTINQ  AND  HIGH  SPEED  NETWORKINQ  APPLICATIONS 
ACT  OF  1993 

Librarids  are  a  primary  source  of  Information  for  most  Amerkians,  and  library 
participation  in  high-performance  computing  and  high  speed  networking  is  essential 
to  increasing  acceu  to  such  Information.  HR  1757  Is  an  excellent  start  in 
addref;slng  the  constralnta  which  affect  the  participation  of  tlbrarles  in,  and  the 
ability  of  users  to  benefit  from,  high  perforrrWice  computing  and  high-speed 
networking.  LlbrerNis  of  various  types  have  a  role  in  lU  of  the  program 
components  outlined  in  this  bill  -  network  access,  research  In  support  of 
applic  stions  and  the  developn^nt  of  applications  for  education,  health  care, 
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iibfari«5  aod  oov.rflr.ent  Iflform.tiofl.  My  commeflti  will  briefly  focus  ofl  each 
compofler^t  separete  y  but  It  I.  Import.flt  to  racogfllz.  that  these  program  elements 
are  clotely  related. 

Rret,  at  a  matter  of  over.il  atrategy.  the  collaborative  fUcal  approach  of  HR  17J7 
i<  both  fi*callv  respcnaible  and  programmeticallv  beflaflclal.  Local  coat  aharlng 
linkt  the  natlo'il  effort  to  the  local  perspective  end  creativity  that  make 
networking  plena  trOy  responsive  to  region.l  and  local  needs.  We  have  been 
ictive  in  local  and  s  ;.tewide  cooperative  efforts  to  incraase  access  to  electronic 
informstion  -  from  development  of  a  menu  driven  INTERNET  gateway,  to 
involvoment  in  cre.iing  and  distributing  a  simple  acc.ss  kit  for  small  libraries  and 
schools,  to  close  w<.rk  with  New  York  State  INTERNET  Access  Network 
(NYSERNET).  Our  experience  makes  us  believers  io  using  local  and  regionel 
networks  to  reach  tne  real  needs  of  users. 

METWOBK  ACCESS  (Section  306J 

The  notwork  eccest  provisions  of  HR  1767  help  to  ensure  that  there  are 
unresuicted  and  ample  entrance  .-amps  to  the  Informetion  superhlghw.y.  The  New 
York  F'ublic  Library  'eels  strongly  (hat  we  ehouH  provide,  indeed  that  public 

libraries  should  be  supported  in  providing,  poinis  of  wcess  to  national  and 

lntern.«lonal  netwoiks. 
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But  thu  lack  of  fund  ng  for  start-up  equipment  for  libraries  It  one  of  the  limiting 
fictorj;  for  making  initial  conndctiona  to  INTERNET  and  for  creating  local  nttwora. 
We  ara  extremely  encoureged  by  the  funding  irxJicated  in  the  network  eccess 
provlalona  of  HR  1757  to  establish  local  networks  and  to  acquire  the  necessary 
hardware.  At  eny  crgenizetion  whkjh  maintains  e  systems  functkjn  knows,  the  orv 
going  cosu  in  meeting  constent  edvencas  In  technok>gy  end  in  maintelning  and 
upgreding  hardware  ere  major  barriers  to  network  parttelpatlon. 

I  shou  d  also  add  th;it  the  cost  of  equipment  to  access  th«  dete  highway  is  only  the 
first  n-ajor  obstacle  to  network  participation.  The  network  will  never  be  ell  it  can 
be  if  the  licensing, costs  to  open,  networked  eccess  to  proprietary  databases  ere 
not  eddressed.  Uccnse  end  subscription  fees  can  meke  the  provision  of  open 
accastt  to  e  full  ran^ie  of  databsMs  impractk:al  If  there  Is  no  provision  for  cost 
racovory  by  libreriet .  This  \n  clear  to  us  In  our  pUnning  for  SIBL  Yet  those  seme 
fees  may  discourago  publk:  access  to  that  very  information.  This  fa  a  conundrum 
whfch  feces  all  of  us  who  aeek  to  broeden  rether  then  restrict  access  to 
inforiretion. 

Finely ,  e  key  element  to  promoting  electronic  Ifterecy  Is  the  core  role  of  librarians 
as  faciiltetors  for  finding  end  relaying  Information.  We  ere  pteesed  thet  HR  1757 
recognizes  thet  role,  end  specifies  thet  the  plan  Include  progrems  to  trein  tibrerlans 
In  the  use  of  computer  network*  t--^  the  INTERNET.  Towards  that  end,  NYPL 
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curramiy  n*aint  staff  in  searching  and  navigational  tachniques  nacassary  to 
afficiaritty  Identify  and  retriava  information  from  tha  INTERNET  rasourcas.  Withe  ut 
this  training,  our  sta^  couid  not  do  thair  lobs. 

RESEARCH  IN  SUPPORT  OF  APPUCAT10N8  (Saction  307) 
UbrariKt  tarva  Mfru  with  varying  dagraat  of  tachr>ok>gical  aophlttlcation,  and  tha 
bUI'a  provltlont  to  d>ivalop  and  damonatrata  uaar  tntarfacaa  to  timpiify  accaaa  to 
tha  uti)  of  INTERNrr  by  non-specialists  is  critical  to  equality  of  access  to 
information.  Developing  these  aids,  of  cours«i  is  crucial  to  anaudrtg  that  tha 
information  In  th#  mitwork  is  avaiiabia  at  ell.  First,  tha  non-spacialist  {and  often 
even  tie  specialist)  Tiuat  gat  on  to  tha  INTERNET  or  network,  and  than  find  out 
what  Is  aveilabla  on  tha  natworlc.  Interfacas  must  ba  designed  so  that  the 
computer  sterts  e  dietogue  with  the  usar  to  direct  them  to  tha  resources  which  *^ll 
en^wtr  their  questk>ns,  Onc«  the  ua«r  gets  into  the  spaciflc  resources,  there  may 
be  e  different  set  of  protocols  to  gain  accaas  to  tha  information.  Those  different 
seta  of  usar  Instructions  must  ba  'normalized*  to  e  famHUr  standard  format  to 
altow  the  usar  to  be  eble  to  work  through  e  renga  of  resources.  Each  of  these 
ataps  is  critical  to  broadening  the  reech  of  tha  networks  beyond  e  select  end 
sophit-ticated  uaar  (roup, 

APPLICATIONS  FOR  EDUCATION  (Sactkm  30S) 

From  our  perspective,  neturetly,  appllcatlciiS  in  aducation  necessarily  include 
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Hbrtri^n.  Much  of  our  entrgy  it  dtvotad  to  supporting  our  local  aducational  sytt'im 
at  wall  at  tha  iifaiong  taarning  that  goes  on  within  our  walls.  In  tha  Scianca, 
Industrie  snd  8uslnass  Library*  to«  axanrH>l«,  wa  plan  to  sat  up  prototypa 
partntf ships  with  ad^tional  institutions  to  anrich  tha  infornration  and  tachnolony 
rasourcas  availabia  in  arxJ  out  of  tha  classroom.  Ona  of  tha  targatad  programs  of 
SIBL  ~  partnarshlps  with  scianca  aduration    wlU  focus  on  tha  aducatlonal  and 
tralnino  naads  of  tha  n«xt  ganaration's  workforca.  Wa  ara  activaty  considaring 
programs  such  as  information  transfar  to  tha  scianca  magnet  schools,  programs  to 
facilitata  participation  in  scianca  fairs  and  compatittons,  and  serving  as  a 
tachnology  rasourca  for  high  school  or  middia  school  scianca  taachars.  In  aach  li 
th#sa  instancas  wa  maan  to  draw  on  tha  rasourcas  of  a  national  network  to  meet 
our  goats. 

In  add  tk>n  to  SJBt's  targatad  programs  for  scianca  adt«ation,  NYPL  is  tha  da  fa^a 
library  for  tha  public  elementary  schools  in  tha  three.boroughs  that  wa  serve  in 
New  York  City.  Moreover,  for  over  e  decade,  NYPL  has  worked  with  the  New 
York  City  Board  of  f:ducatk>n  to  convert  their  high  school  libraries'  hoWings  into 
machi^e-readabie  form.  Wa  have  also  served  es  their  online  unton  catatog, 
permitting  the  verious  school  librerias  to  dlel  In  to  our  computer  center  In  order  :o 
k)cete  their  own  mcterlela. 

NYPL  serves,  as  do  alt  public  libraries,  as  a  vehicle  for  lifalong  learning. 
EssentisI  to  the  development  of  computer  systems,  softwere  end  natworks  for 
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lif8iong  education  is  me  accessibility  of  that  tachnolo«y  to  the  usm.  NYPL  Branch 
Ubrarijs  offer  microconputeri  directly  to  the  public  In  rwarly  fifty  branches,  witf 
software  relevant  to  education,  jobs  arul  self-improvement.  In  addition,  we  have  a 
microcomputer  page  program  in  which  teenagers  provide  Instruction  and  training  to 
library  patrons  on  both  the  hardware  and  software  of  the  microcomputers  In  their 
branch.  This  progran  haa  literally  opened  up  a  new  world  to  many  library  users 
who  had  no  experience  with  computers. 

APPLICATIONS  FOR  HEALTH  CARE  (Sactlon  309) 

The  82  branches  of  The  New  Yor«  Public  Libraries  serve  as  a  critical  local  ra«>u,ce 
for  consumer  health  information.  Citizens  seeking  information  on  health  services 
rangin,}  from  alcoho  ism  to  long-term  health  care  can  use  the  Community 
Information  Service  (CIS),  a  directory  of  agencies  in  the  New  York  City  area 
provid  ng  social  and  health  sarvices.  CIS  is  currently  in  a  printed  book  format  but 
will  be  available  electronically  In  ail  82  branchea  when  we  Implement  our  Integrated 
on-llnt  pubHc  acceM  catalog  over  the  next  two  years.  In  addition,  our  branch 
library  collectk>na  are  rteh  In  matefials  in  consumer  health  information  -  from 
OenernI  directories  cf  physicians,  to  medical  dictionaries,  to  rrwdlcatlon  reference 
materials.  In  our  ro  e  as  an  information  provider,  we  are  excited  by  the  bill'a 
provision  to  develop  consumer-oriented,  multimedia  materiala, 

APPLICATIONS  FOn  LIBRARIES  (Section  310) 

The  b  ll's  approach  to  library  applications  focussea  on  digital  libraries  -  whfch  ws 
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tike  to  mean  coilecrons  of  digital  source  materials  or  text  not  just  biWiOoraphic 
data,  toQethef  with  the  ability  to  offer  both  on-site  and  remote  access  to  such 
materitts.  We  agree  with  the  list  of  activities  identified  in  the  draft  legislation  as 
being  crucial  to  the  handling  and  manipulation  of  digital  date. 

As  a  practical  matter,  managing  the  growth  of  machine  readable  data  in  tibraries 
cover*  the  spectrum  from  the  most  beskj  level  of  digitizing  bibliographic  cetaiogj; 
to  the  complete  d'Qivization  of  texts  from  the  printed  resources  contained  In  iibrery 
collect  ons.  The  dlg  tization  of  libraries  must  move  on  at  least  two  tracks,  eech  of 
which  will  require  e>:tensive  allocation  of  resources.  The  first  is  to  reeducate  staff 
and  to  recquip  librar  as  so  that  they  can  be  prepared  to  handle  sharply  Increasing 
volumus  of  digital  Information.  From  now  on,  the  amount  of  new  information  th-at 
will  be  available  In  digital  form  will  grow  exponentially.  Libraries  must  be  In  a 
position  to  acquire,  process  and  make  eccessibte  this  growing  nf^ss  of  digital 
Information,  as  well  es  provide  access  to  digital  daUbases  that  develop  elsewhere 
on  toe  network.  The  second  track  Is  to  look  at  the  conversion  to  digital  form  of 
key  el«jments  of  existing  collections  and  provide  libraries  with  the  tools  to  preserve 
end  integrate  thosa  materials  into  the  network  environment. 

We  feel  strongly  thiit  the  legislatton  must  address  the  practical  issues  thet  face 
operr mg  libreries.  For  It  Is  surely  a  fact  that  the  digital  library  of  the  future  will 
never  exist  in  one  place  but  rather  will  be  assembled  from  all  the  digital  sources 
throughout  the  network.  The  richest  resources  will  only  be  eveileble  on  the 
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national  naiwork  if  the  creation  of  digital  libraries  is  foStered  at  multiple  points 
across  tne  country. 

APPUCAHONS  FOR  QOVERNMENT INFOIMATION  (Section  311) 
Ubrariiis  have  traditi^snelly  served  es  an  Idee)  conduit  for  the  dissemlr>etion  of 
government  informarion.  Ae  depositories  for  government  docunnents,  libraries 
provldo  the  single  mdst  comprehenvK/e  cource  for  govt rnment  Information.  We 
strongly  support  the  provislona  contained  in  thin  legislation  for  Improving  access  to 
federal,  state  end  kx:al  governnrwnt  Information  end  urge  that  that  Improved  access 
be  made  without  an  increesed  cost  to  libraries, 

CONC.USION 

Thenk  you  egein  for  the  opportunity  to  testify  before  you  today,  I  look  forward  to 
working  with  the  Committee  in  the  development  of  eppiicatk>ne  of  computing  and 
networking  technok>gies  for  libraries.  We  share  a  greet  chaltange.  The  chaogea 
brought  about  by  the  concurrent  explosions  in  computing  and  comnninicattons 
technotogies  ere  for  libraries  no  less  Important  than  the  changes  wrought  by  the 
printing  press  end  tiie  first  cataloging  systems:  each  holds  the  potentlel  for  vastly 
emerging  the  eveiial>ility  of  the  wortd's  recorded  knowledge  for  en  ever-widening 
circle  of  users. 
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Mr.  Boucher.  Thank  you  very  much»  Mr.  Masten. 

Unfortunately,  we  just  received  a  call  of  the  House,  which  means 
that  Members  have  to  report  to  the  floor  in  order  to  vote.  Ordi- 
narily, I  would  ask  that  another  Member  chair  this  hearing  and 
continue  while  Fm  gone.  For  obvious  reasons,  thaf  s  not  possible  at 
the  moment.  So  Tm  going  to  declare  a  brief  recess  for  about  10 
minutes,  and  as  soon  as  we  return,  well  hear  from  Dr.  Massengale. 

[Recess.] 

Mr.  Boucher.  Sorry  for  the  delay.  The  subcommittee  will  recon- 
vene. 

And  Dr.  Massengale,  well  be  pleased  to  hear  from  you. 

Dr.  Massengale.  Well,  thank  you.  Chairman  Boucier. 

I  am  Martin  Massengale,  President  of  the  University  of  Ne- 
braska. Fm  both  honored  and  pleased  to  be  here  this  afternoon  to 
appear  before  the  committee  and  represent  the  National  Associa- 
tion of  State  Universities  and  Land  Grant  Colleges.  The  testimony 
that  I  present  today  also  has  the  endorsement  of  several  other  key 
educational  and  library  associations. 

First,  rd  like  to  commend  this  committee  for  its  leadership  and 
vision,  as  it  sets  the  pace  that  will  accelerate  the  development  and 
dissemination  of  applications  of  high  performance  computing  and 
networking.  In  my  own  State,  new  iiuormation  service,  provided 
through  the  supjport  of  the  National  Science  Foundation,  has  'rade 
a  significant  difference  in  the  quality  of  education  and  the  produc- 
tivity of  our  faculty.  The  increase  in  collaborative  opportunities  and 
the  greater  access  to  libraries  have  both  been  extremely  helpful. 

Also,  we  helped  support  the  development  of  an  organization 
called  MIDNET.  And  while  it's  called  a  network,  it's  an  extraor- 
dinary cooperative  venture  reaching  seven  different  states.  Organi- 
zations such  as  MIDNET,  known  as  mid-level  networks,  receive 
some  initial  support  from  NSF,  but  we're  funded  primarily  by  uni- 
versities, memberships,  and  states,  and  they've  played  a  vital  role 
in  the  diffusion  of  the  new  technology  to  small  campuses,  libraries, 
and  schools. 

One  example  of  the  use  of  MIDNET  and  Internet  in  Nebraska  is 
the  program  for  women  in  science  education.  One  of  the  problems 
in  attracting  young  women  to  science  and  engineering  is  to  trigger 
that  interest  at  an  early  age.  The  program  starts  in  the  fifth  fi;rade 
where  the  young  women  are  selected  from  throughout  rural  Ne- 
braska for  simimer  workshops.  They  are  matched  with  mentors 
who  may  be  far  away  from  that  rural  location,  but  following  the 
summer  workshop  they  are  coupled  by  our  computers  and  Internet 
access. 

Let  me  also  indicate  that  universities,  colleges,  libraries,  commu- 
nities, and  states  are  proud  of  their  contribution  to  the  evolution 
of  Internet.  The  small  amount  of  Federal  dollars  and  its  appro- 
priate role  as  a  stimulus  has  served  to  create  an  international  mar- 
ketplace with  new  jobs  and  services  worth  billions  of  dollars  to  our 
country. 

The  Federal  and  university  investments  are  crucial  in  creating 
and  developing  the  technology  and  services  which  have  led  to  com- 
mercial interest.  The  universities  and  colleges  expect  to  fill  an  in- 
creasing percentage  of  their  network  needs  from  the  commercial 
sector. 
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We  understand  that  there  are  concerns  that  xmiversity  and  Fed- 
eral networking  activities  will  interfere  with  privately-operated 
commerded  networks  and  that  the  Internet  is  something  separate 
from  a  public  switch  network.  In  actuality,  they  all  work  together. 

The  telephone  lines  connecting  the  campuses  to  the  mid-level 
networks  and  the  mid-level  connections  to  NSFnet  are  leased  from 
regional  and  local  telephone  companies  and  interexchange  carriers. 
I  believe  that  universities  and  Federal  agencies  have  helped  to  do 
the  research  and  developmental  work  necessary  to  fill  the  void 
where  the  telecommunications  industry  was  not  able  to  address  the 
need  for  local  and  nationwide  high  speed  information  services. 

Now  we  need  to  understand  that  this  market  failure  has  its  roots 
at  least  in  part  because  of  the  regulatory  process.  It*s  my  under- 
standing that  Confess  is  now  beginning  to  emlore  potential  op- 
tions associated  with  creating  a  regulatory  and  competitive  envi- 
ronment consistent  with  the  needs  of  an  evolving  National  Infor- 
mation Infrastructure.  The  investment  in  information  services  in- 
frastructxire  represented  by  the  NSF  backbone  affects  the  nature  of 
public  investment  that  tends  to  lead  to  market  creation. 

Today  we're  just  beginning  to  realize  the  potential  of  the  Internet 
for  strengthening  our  education  and  research  missions.  The 
Internet  has  become  a  crucially  important  research  and  education 
tool  widely  used  by  students  and  scholars.  There  is  a  shared  excite- 
ment among  my  colleagues  in  academia  as  we  begin  to  explore  the 
many  ways  in  which  a  true  national  research  and  education  net- 
work will  enhance  the  learning  process.  In  this  sense,  we  are  very 
enthusiastic  supporters  of  the  objectives  of  H.R.  1757  in  stimulat- 
ing the  development  of  applications  for  the  use  of  Internet. 

There  is,  however,  considerable  degree  of  concern  over  section  5 
of  the  bill  where  amendments  to  the  High  Performance  Computing 
Act  of  1991  are  made.  The  amendments  in  section  5  setting  a  rigid 
time  table  for  change  in  the  current  structure  for  Internet  support 
omits  considerations  of  key  cost  and  technology  issues,  and  it's  cru- 
cial that  there  should  be  broad  access  to  commercial  network  serv- 
ices for  educational  and  research  institutions  at  an  affordable  cost. 

Now  developmental  nature  and  rapid  expansion  of  the  Internet 
will  require  careful  exploration  of  the  transition  options  and  plans. 
And  my  colleagues  at  EDUCOM  are  preparing  a  response  with 
some  specific  language  for  your  committee  which  will  be  for  your 
consideration,  and  well  be  submitting  that  within  the  next  day. 

Mr.  Chairman,  let  me  indicate  that  25  years  ago  the  Federal 
Government,  industry,  and  universities  determined  that  there  was 
a  chance  that  our  scientific  and  research  capabilities  would  lag  if 
we  failed  to  take  advantage  of  the  computer  revolution.  The  Na- 
tional Science  Foimdation  administered  a  capital  stimulus  program 
tiiat  provided  incentives  for  states  and  universities  to  purchase 
early  computer  systems.  There  was  another  element,  and  that  is 
that  the  computer  industry  provided  significant  discounts  at  that 
time  to  enhance  the  program,  and  it  won  ced. 

And,  finally,  in  summary,  let  me  say  that,  first,  we  feel  that  the 
committee  has  taken  an  imjjortant  step  in  formulating  a  policy  for 
stimulating  critical  applications.  Second,  we're  concerned  that  ac- 
cessibility and  affbrdability  to  be  meg  or  considerations  in  setting 
any  time  table  for  transition.  And,  thirdly,  we  look  forward  to 
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working  together  mth  you  as  we  refine  the  expression  of  the  policy 
that  wm  meet  higher  education's  needs  and  continue  to  expand  tiie 
National  Information  Infrastructure. 

The  Federal  investment  in  the  network  infrastructure  has 
achieved  great  success,  and  now  it  is  a  key  supporting  element  in 
America's  educational  and  research  productivity.  It  is  firagile,  and 
let  us  not  lose  the  momentum  that  weVe  gained  thus  far. 

Thank  you  very  much. 

[The  prepared  statement  of  Dr.  Massengale  follows:] 
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•n«„k  you  CluirmM  Boucher  *nd  mcmbcts  of  the  Commioee.  My  lume  is  M«tm  Missengale. 
and  I  «n  the  Piesident  of  the  Univeisity  of  Nebmka.  I  am  honored  «d  pleased  to  h.ve  this 
opportunity  to  appear  befo«  the  Committee  «vl  represent  the  N«ion.l  Associ«ion  of  State 
Universities  and  Land^rant  CoUeges.  of  which  I  «n  both  a  member  of  the  Bo«d  of  Direaois 
and  Chair  of  the  Commission  on  Information  Technologies.  The  testimony  I  present  today  also 
has  the  endorsement  of  other  key  educational  and  Ubrary  organiz«ions  including  the  Association 
of  American  Universities.  EUUCOM.  the  American  Ubrary  Association,  the  Association  of 
Reseaich  Libraiics*  and  others. 

TOs  Committee  should  be  commended  for  its  k»dership  and  vision  as  it  sets  the  pace  for  the 
next  steps  that  wiU  accelerate  t  *  developmem  and  dissemination  of  applications  of  high 
performance  computing  and  networking.  In  my  sute.  new  information  services,  provided  through 
the  support  of  the  National  Science  FoundaUon.  have  m«le  a  significant  difference  in  the  quaUty 
of  education  and  the  productivity  of  the  f«:ulty.  m  increase  in  coUabootive  opportunities  and 
greater  access  to  libraries  h.ve  been  extremely  helpfi^l.  11^  technologies  have  aUowed  our 
tfuee  state  colleges  and  the  two  universities  to  be  interlinked  «,d  appear  as  one  Ubr«y  system 
to  the  faculty  and  students. 

Also,  we  helped  support  the  development  of  an  organization  called  MIDNCT.  While  it  U  called 

a  network,  it  is  an  extraordinary  cooperative  effort  reaching  seven  su.es.  Dr.  Douglas  Gale. 

Director  of  MIDNET.  expluned  that  it  U  a  consortium  that  provides  these  services: 

a)       aggregates  needed  telephone  dau  services  «,d  negotiates  with  ^•"^"l*"'^"^ 
companies  and  interexchange  carriers  for  serv^es  to  member  campuses. 
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b)  purchases  and  installs  hardware  and  software  needed  to  support  packet  switching 
and  connection  to  the  Internet, 

c)  p^vides  operational  monitoring  and  supports  qucsdons  and  answers  about 
services, 

d)  provides  people  to  train  and  educate  colleges  and  schools  in  the  applications  and 
use  of  Internet, 

e)  aggregates  needs  for  purchase  or  information  services,  such  as  specialized  data 
bases,  to  allow  discounts,  and 

f)  provides  support  for  user  groups  and  collaboration  among  schools  for  development 
of  software,  and  experiments  with  curriculums,  etc. 

Organizations  such  as  MIDNET  (known  as  mid-tevel  networlcs),  received  some  initial  support 

from  NSF,  but  were  ^nded  primarily  by  universities,  memberships  and  states,  have  played  a  vit^l 

role  in  the  diffusion  of  the  new  technology  to  small  campuses,  libraries  and  schools.  We  arc 

serving  campuses  which  are  not  in  the  major  metropolitan  areas  and  where  there  are  no  options 

for  commercial  services  that  match  their  needs. 

One  example  of  the  use  of  the  MIDNET  and  Internet  in  Nebraska  is  the  Program  for  Women  in 
Science  Education.  One  of  the  problems  in  attracting  young  women  to  science  and  engineering 
is  to  trigger  that  interest  at  an  eariy  stage.  The  program  starts  in  the  fifth  grade  where  the  young 
women  are  selected  from  throughout  Nebraska  for  training  in  summer  camps.  They  are  matched 
with  menton;  who  may  be  far  from  their  rural  location,  but  following  the  summer  camp  they  are 
coupled  with  computers  and  Internet  access  through  Lincoln.  This  has  allowed  the  necessary 
supportive  environment 

Universities,  colleges,  library  communities,  and  states  are  proud  of  their  contribution  to  the 
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evolution  of  the  Internet  A  small  amount  of  Federal  dollars,  in  its  appropriate  role  as  stimulus, 
has  served  to  create  a  new  international  marketplace  with  new  jobs  and  services  worth  billions 
of  dollars  to  the  country.  Those  dollars  have  been  also  matched  by  a  factor  of  ten  to  one  by  the 
universities  and  states  and  spent  on  computing  equipment  and  telephone  services. 

The  federal  and  university  investments  were  crucial  in  creating  and  developing  the  technology 
and  services  which  have  led  to  commercial  entries.  The  universities  and  colleges  expect  to  fill 
an  increasing  percentage  of  their  network  needs  from  the  commercial  sector. 

Originally,  these  information  services  were  developed  in  order  to  meet  the  needs  in  education  and 
research  for  cost  effective  ways  of  moving  information  at  high  speeds  and  the  diffusion  of  these 
tools  throughout  higher  education.  These  public  interest  goals  are  crucial  and  are  not  necessarily 
the  same  goals  for  private  commercial  networks. 

We  understand  that  there  are  concerns  that  university  and  federal  networking  activities  will 
interfere  with  privately  opeiated  commercial  networks,  and  that  the  Internet  is  something  separate 
from  the  public  switched  network.  In  actuality,  they  all  work  together.  The  telephone  lines 
connecting  the  campuses  to  the  mid-level  networks  and  the  mid-level  connections  to  the  !)SFnet 
are  leased  from  regional,  local  telephone  companies  and  interexchange  carriers. 

1  believe  that  universities  and  federal  agencies  have  helped  to  do  the  research  and  developmental 
work  necessary  to  fill  the  void  where  the  telecommunications  industry  wes  not  able  to  address 
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the  need  for  local  and  nationwide  high-speed  infonnation  services.  We  do  understand  that  this 
maxket  failure  has  its  roots  in  both  the  regulatory  process  and  the  attitudes  toward  the  need  for 
innovation.  We  know  that  many  in  Congress  are  beginning  to  explore  the  potential  options 
associated  with  creating  a  regulatory  and  competitive  environment  consistent  with  the  needs  of 
an  evolving  National  Infonnation  Infrastructure.  The  investment  in  infonnation  services 
infrastructure  represented  by  the  NSF  backbone  reflects  Ae  nature  of  public  investment  that  leads 
to  maiket  creation.  The  thirty  million  dollar  NSF  investment  (and  the  sute  and  university 
matches)  in  pre-compctitive  technology  continues  to  pull  the  maiket  along. 

Today  we  are  just  beginning  to  realize  the  potential  of  the  Internet  for  strengthening  our 
education  and  research  missions.  The  Internet  has  become  a  crucially  important  research  and 
education  tool  widely  used  by  students,  scholars,  and  yes,  even  a  few  college  presidents.  There 
is  shared  excitement  among  my  colleagues  in  academia  as  we  begin  to  explore  the  many  ways 
in  which  a  tr\ic  National  Research  and  Education  Network  program  will  enhance  the  learning 
process.  In  this  sense,  we  enthusiastically  support  the  objectives  of  H.R.  17S7  in  stimulating  the 
development  of  applications  for  the  use  of  the  Internet 

We  feel  that  the  Committee  has  made  a  significant  advance  by  clarifying  the  language  about  the 
NREN  versus  the  NREN  program.  There  is,  however,  a  considerable  degree  of  concern  over 
Section  S  of  the  bill  where  the  amendments  to  the  High  Performance  Computing  Act  of  1991  are 
made.  The  amendments  in  Section  5,  setting  a  rigid  timetable  for  change  in  the  current  structure 
for  Internet  support,  omit  conside  ation  of  key  cost  and  technology  issues.  It  is  critical  that  there 
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should  be  broad  access  to  commercial  network  services  for  educational  and  research  institutions 
at  affordable  price>. 

In  our  opinion,  then,  this  section  should  take  into  account  performance  based  tests  such  as  price, 
accessibility,  breadth  of  service,  competitive  options,  availability,  ubiquity,  and  timing.  The 
developmental  nature  and  rapid  expansion  of  the  Internet  will  require  careful  exploration  of  the 
transition  options  and  plans.  Without  these  considerations,  the  amendments  may  unnecessarily 
restrict  fedeml  and  state  government  actions  in  the  public  interest  The  definition  of  separation 
of  test  bed  from  production  must  insure  that  a  faculty  member  will  not  have  to  have  multiple 
work-stations  connected  to  multiple  networks.  We  would  be  glad  to  work  with  the  Committee 
further  to  develop  clarifying  bill  and  report  language. 

Twenty  five  years  ago.  the  federal  government,  industry,  and  universities  determined  that  there 
was  a  chance  that  our  scientific  and  research  capabilities  would  lag  if  we  failed  to  take  advantage 
of  the  computer  revolution.  The  National  Science  Foundation  administered  a  capital  stimulus 
program  that  provided  incentives  for  states  and  universities  to  purchase  the  early  computer 
systems.  There  was  another  element  -  the  computer  industry  provided  significant  discounts  at 
the  same  time  to  enhance  the  program.  It  worked.  I  note  that  the  computer  industry  still 
identifies  the  education  community  as  one  where  it  has  continued  to  offer  support  through  both 
hardware  and  software  discounts.  They  also  see  this  support  as  paying  off  in  the  development 
of  new  markets.  We  arc  looking  forward  to  collaborating  with  the  telecommunications  industry 
in  the  same  way. 
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In  summary, 

a)  wc  feel  that  the  Committee  has  taken  an  important  step  in  formulating  a  policy  for 
stimulating  critical  applications; 

b)  wc  are  concerned  that  acccssibiUty  and  affordability  be  major  considerations  in 
setting  any  timetable  for  transition; 

c)  we  look  forwaid  to  working  together  with  you  to  rtfmc  the  expression  of  the 
policy  that  wiU  meet  higher  education's  needs  and  continue  to  expand  the  National 
Information  Infrastructure. 

The  federal  investment  in  the  network  infrastrucuirc  has  achieved  great  success  and  now  U  a  key 
supporting  element  in  America's  educational  and  research  productivity.  It  U  fragile;  let  us  not 
lose  the  momentum  that  we  have  gained  . 

1  will  be  glad  to  answer  any  questions. 
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NatkMial  Awociatloa  of  Slate  Univcnitia  and  Land-Grant 

Founded  in  1887,  the  Nttiontl  Association  of  State  Universities  and  Land-Ciant  Colleges 
(NASULGQ  is  the  nation's  oldest  hi^jer  education  association,  A  voluntary  association  of 
public  research  universities,  all  the  land-grant  institutions  and  many  sute  university  systems. 
NASULGC*s  membership  includes  166  institutions,  and  its  campuses  arc  located  in  all  SO 
states  and  the  U.S.  territories.  Its  member  campuses  cmoU  moie  than  2.6  million  students 
and  claim  upwards  <rf  20  million  alumni  NASULGC  institutions  award  approximately  a  half- 
million  degrees  annually,  including  about  ooc-thiid  of  all  bachelor's  and  master's  degrees,  60 
percent  of  all  U.S.  doctoral  degrees,  and  70  percent  of  die  nation's  engineering  degrees. 

Conniarion  oa  InionHithHi  TcduMlofies 

NASULGC's  Commission  on  Information  Tcchncrfogics  works  on  ?hc  changes  in  teaching, 
learning,  communications,  information  creation,  storage  and  retrieval  and  the  opcntions  of 
Ubraries  which  ire  increasingly  driven  and  influenced  by  technology.  The  commission 
develops  NASULGC  policies  and  positions  in  specific  areas  such  u  high  perfonnance 
computing  and  networks.  .  . 


215 


211 

Mr.  Boucher.  Thank  you  very  much,  Dr.  Massengale. 
Ms.  Braddon. 

Ms.  Braddon.  Thank  you  and  good  afternoon. 

I  appreciate  the  opportunity  to  provide  the  views  of  the  Informa- 
tion industry  Association  on  H.R.  1757.  I  am  Cynthia  Braddon, 
Vice  President  of  Washin^n  Affairs  of  MoGraw-Hill,  a  multimedia 
publishing  and  information  services  company  serving  worldwide 
markets  in  education,  business,  industry,  and  government.  Fm  here 
today  in  mv  capaci^  as  chair  of  the  Public  Policy  and  Government 
Relations  Council  of  the  Information  Industry  Association. 

IIA  is  the  trade  association  of  500  leading  companies  that  create, 
distribute,  and  use  infonnation  products  and  services  and  tech- 
nologies. Our  common  theme  is  information,  and  deliverixig  it  to 
the  customer  in  many  formats  and  many  different  media.  What  we 
want  to  do  is  i>rovide  the  information  that  my  fellow  panelists  need 
to  perform  their  functions. 

m  this  short  time,  I  want  to  highlight  IIA's  support  for  your  ef- 
forts, Mr.  Chairman,  and  urge  you  to  address  some  of  our  concerns 
in  order  to  make  this  vision  of  the  National  Information  Infrastruc- 
ture a  reality.  We  believe  it  is  critical  to  get  the  rules  of  the  road 
correct  in  order  to  foster  the  most  efficient,  effective,  and  ubiq- 
uitous information  delivery  system  possible.  H.R.  1757  makes  a  sig- 
nificant step  in  that  direction.  We  vigorously  support  your  view  of 
a  public  and  private  sector  partnership  as  essential  in  developing 
tibe  appUcations  and  achieving  the  goals  articulated  by  the  admin- 
istration and  in  your  legislation. 

But  one  key  piece  of  this  complex  puzzle  seems  to  be  missing:  in- 
formation content.  .^Eter  all  the  high  speed  networks  are  built,  all 
the  leading-edge  switches  and  routers  are  installed,  all  the  hard- 
ware and  software  are  put  in  place,  the  advanced  information  in- 
frastructure will  need  one  more  element  tor  it  to  realize  its  poten- 
tial, and  that  is  information.  Without  accessible  and  useful  iiifor- 
mation  content,  the  high  performance  network  could  be  a  high- 
priced  disappointment  for  the  millions  of  Americans  who  should  be 
its  beneficiaries.  The  field  can  be  built,  but  information  providers 
will  not  come  to  play  unless  the  rules  are  tair  and  their  investment 
can  be  protected. 

Information  is  created  from  a  wide  variety  of  sources,  but  it  usu- 
ally becomes  useful  and  valuable  only  after  a  considerable  invest- 
ment of  ener^,  resources,  and  creativity.  And  without  the  value 
added  by  editing,  selecting,  formatting,  and  making  that  raw  data 
useful  to  the  user,  all  you  have  is  noise. 

Information  providers  must  have  safeguards  for  this  investment 
before  they  risk  having  their  information  products  shoplifted,  al- 
tered, and  redisseminated  without  authorization.  Therefore,  we  be- 
lieve it's  essential  that  H.R.  1757  state  government's  goal  in  this 
area,  to  foster  a  competitive  marketplace  in  the  information  serv- 
ices arena.  Government  support  for  research  and  development 
should  be  aimed  at  advancing  this  goal.  This  means  that  part  of 
the  R&D  efforts  should  be  targeted  at  the  problems  which  must  be 
resolved  in  order  to  achieve  the  maximum  information  provider 
participation  in  the  network. 

Just  two  examples:  first,  effective  copyright  protection  is  a  key 
incentive.  We  are  not  asking  for  a  change  in  the  copyright  law,  but 
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management  of  intellectual  property  should  be  specifically  targeted 
as  a  priority  area  for  research  programs,  particularly  in  the  realm 
of  digital  libraries.  The  issue  is  closely  allied  to  the  security,  pri- 
vacy, and  data  integrity  concerns  identified  in  your  bill.  New  re- 
search could  build  on  exciting  projects  that  are  already  underway 
in  that  field. 

Secondly*  please  provide  some  policy  leadership  that  can  balance 
the  roles  of  government  and  the  private  sector  in  the  dissemination 
of  government  information.  What  you  do  in  this  area  will  mean  the 
difference  between  many  competing  sources  of  public  information 
and  a  single  government  information  source  controlled  by  the  gov- 
ernment. 

Finally,  a  key  mechanism  for  public  input  is  the  advisory  com- 
mittee created  by  the  1991  High  Performance  Computing  Act.  The 
previous  administration,  unfortimately,  never  got  aroxmd  to  ap- 
pointing it.  We  know  a  new  page  has  been  turned,  but  we  urge 
Congress  to  set  a  deadline  to  get  this  advisory  committee  up  and 
going. 

Mr.  Chairman,  thank  you  for  inviting  IIA  to  present  its  views, 
and  rd  be  happy  to  answer  any  questions. 
[The  prepared  statement  of  Ms.  Braddon  follows:] 
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Mr.  Chairman,  and  members  of  the  Subcommittee: 


Thank  you  for  this  opportunity  to  present  the  comments  of  the  Information 
Industo.  Association  on  H.R.  1757,  the  High  Performance  Computing  and  High  Speed 
Networking  Applications  Act  of  1993. 

1  am  Cynthia  Braddon,  Vice  President  for  Washington  Affairs  of  McGraw-Hill, 
Inc..  a  multimedia  publishing  and  information  services  company,  serving  worldwide 
markets  in  education,  business,  industry  and  government.  I  am  here  today  in  my 
capacity  as  chair  of  the  Public  Policy  and  Government  Relations  Council  of  the 
Information  Industry  Association  (IIA). 

OA  is  the  trade  association  of  leading  companies  that  create,  distribute,  and 
use  information  products,  services,  and  technologies.  Our  500  member  companies 
range  from  large  global  corporations  to  entrepreneurial  start-ups,  and  include 
traditional  and  electronic  publishers,  database  producers  and  providers,  interactive 
electronic  services  (audio  and  video),  computer  manufacturers,  software  developers, 
financial  information  services,  and  telecommunications  providers.  Among  this  diveile 
group  of  businesses,  the  common  theme  is  the  value  of  information,  delivered  to  the 
customer  in  many  fo-ms  and  through  a  variety  of  media. 
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It*s  not  surprising,  therefore,  that  IIA  has  been  actively  involved  for  some 
years  in  the  debate  about  the  government's  role  in  the  evolving  information 
infrastructure.  Information  companies  believe  we  have  a  crucial  stake  in  the 
outcome.  That  debate  has  moved  rapidly  toward  center  stage  in  recent  years.  Today, 
these  issues  are  high  on  the  agenda  of  both  the  legislative  and  executive  branches  of 
government.  I  can  also  tell  you,  Mr.  Chairman,  that  they  are  sparking  vigorous  debate 
among  and  within  information  companies  siich  as  McGraw-Hill.  That  is  why,  for 
example,  I  am  pleased  to  serve  on  the  National  Academy  of  Sciences  panel  that  is 
charged  with  recommending  the  future  development  of  the  National  Research  and 
Education  Network  (NREN). 

H.R.  1757  marks  a  significant  advance  in  the  seriousness  and  concreteness  of 
this  debate.  Mr.  Chairman,  your  bill  recognizes  that  the  American  people  will  not  be 
able  to  reap  the  full  potential  of  the  breathtaking  advances  in  computing  and 
communications  technology  until  we  tackle  and  solve  some  tough  problems  in  specific 
applications  areas.  We  commend  your  effort  to  identify  these  applications  priorities, 
and  to  propose  a  streamlined,  collaborative  government-industry  initiative  to  address 
them. 


Many  of  us  in  the  information  industry  therefore  applaud  what  we  tee  in  H.R. 
1757.  But  I  must  tell  you,  Mr.  Chairman,  that  many  of  us  are  also  concerned  about 
what  we  do  DDI  clearly  sec  in  the  bill.  H.R.  1757  brings  many  of  the  pieces  of  the 
complex  puzzle  into  focus,  but  one  key  piece  remains  blurred:  the  value  of  information 
content. 


The  Value  of  Information  Content 
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After  all  the  high-speed  netwoilcs  are  built,  all  the  leading-edge  switches  and 
routers  are  installed,  all  the  hardware  and  sof  ware  are  put  in  place,  the  advanced 
information  infrastructure  will  need  one  more  element  to  realize  its  potential: 
information.  Without  accessible  and  useful  information  content,  the  high  performance 
network  could  be  a  high  priced  disappointment  to  millions  of  Americans  who  are  its 
potential  beneficiaries. 

This  information  content  will  not  simply  materialize  on  the  screens  of 
computers  hooked  up  to  the  Internet  or  other,  more  advanced  computer  networks. 
Information  comes  from  a  wide  variety  of  sources,  but  it  usually  becomes  useful  and 
valuable  only  after  a  considerable  investment  of  energy,  resources,  and  creativity.  I 
know  this  because  that  investment  is  my  company's  business,  and  the  business  of 
hundreds  of  other  large  and  small  companies  in  the  information  industry. 

IIA  members  devel(^  and  distribute  innovative  and  authoritative  information 
products  and  services  to  meet  the  information  needs  of  American  businesses, 
professionals,  researchers  and  consumers.  We  also  invest  millions  of  dollars  in  research 
and  development  to  find  better  ways  to  create,  collect,  organize,  enhance,  and 
distribute  information  to  these  diverse  markets.  Without  these  activities,  the 
advanced  information  infrastructure  will  fall  short  of  delivering  its  promised  benefits. 
Authorizing  legislation  must  ade<iuately  recognize  and  take  into  account  this  essential 
contribution  to  om*  national  goal. 
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The  Goal:  Fostering  Competitive  Information  Services 

Let  me  give  one  example  of  my  concern.  Section  5  of  H.R.  1757  rewrites  the 
NREN  provisions  of  the  1991  High  Performance  Computing  Act  (HPCA).  Proposed 
section  102(d)  of  the  HPCA  embodies  an  important  principle  that  was  not  as  clearly 
recognized  in  the  1991  legislation:  government-supported  test  bed  networks  should  not 
be  used  to  supplant  or  compete  with  privately  operated  commercial  networks.  This 
principle  makes  sense,  because  there  is  already  a  thriving  and  competitive  private 
sector  marketplace  in  network  services.  Government  should  foster,  not  distort,  that 
competitive  marketplace. 

IIA  fully  supports  this  aspect  of  H.R.  1757.  It  is  consistent  with  the  policy 
principles  on  telecommunications  infrastructure  development  which  IIA  has  developed 
and  debated  over  the  past  year  (attached  as  an  exhibit  to  this  testimony).  But  we  note 
with  concern  that  the  bill  does  not  take  the  same  approach  with  regard  to  information 
services,  where  a  similar  situation  exists. 

There  is  already  a  thriving  and  competitive  private  sector  marketplace  in 
information  services.  Our  information  industry  is  diverse  and  dynamic,  the  strongest  in 
the  world.  Corporations,  non-profit  institutions,  and  other  players  compete  to  keep 
Americans  well-informed.  This  is  an  information  marketplace  that  government  should 
acknowledge,  foster  and  promote.  Yet  nowhere  in  H.R.  1757  do  we  find  a  commitment 
to  encourage  competitive  information  services  parallel  to  the  commitment  to 
competitive  networks. 
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These  two  situations  are  not  identical,  of  course.  But  they  are  similar.  Ut  me 
be  clear:  We  do  DQt  advocate  that  government  be  banned  from  providing  any 
information  service  that  "could  be  provided  satisfactorily"  1^  the  private  sector.  But 
we  dQ  believe  that  government's  goal  should  be  to  foster  a  competitive  marketplace  in 
information  services.  That  goal  should  be  clearly  stated  in  law. 

More  importantly,  we  believe  that  government  support  for  pre-corapetitive 
research  and  development  should  be  aimed  at  advancing  this  goal.  It  should  be 
targeted  at  the  problems  which  threaten  the  future  of  competition  in  informaticm 
products  and  services,  and  should  take  into  account  the  development  ef  foru  now 
underway  among  information  companies  in  the  private  sector  to  meet  the  growing 
information  demands  of  the  American  public. 

HA  applauds  the  proposal  to  develop  a  federal  plan  to  foster  computing  and 
network  applications.  We  are  especially  pleased  that  your  bill  clearly  delineates  who  is 
in  charge  of  most  aspects  of  this  plan,  beginning  with  the  requirement  for  designation 
of  a  single  coordinator  for  federal  activities  both  under  the  1991  HPCA  and  under  the 
new  legislation.  This  approach  could  eliminate,  in  one  fell  swoop,  one  of  the  main 
reasons  why,  at  least  from  the  private  sector  perspective,  implementation  of  the 
HPCA  has  been  so  ineffective  and  so  frustrating.  We  are  heartened  by  this  sign  that 
the  bureaucratic  fog  may  be  lifting. 


Proposed  sections  307  through  31 1  identify  many  of  the  major  applications 
challenges  that  government  can  help  to  solve.  OA  believes  that  two  areas  need  further 
attention,  however:  the  protection  and  management  of  intellectual  property,  and  the 
policy  issues  surrounding  the  dissemination  of  government  information. 
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Intellectual  Property  Protertinn  ?nd  Manapempnt 

On  the  first  issue,  let  me  be  blunt.  Through  the  years.  I  have  noticed  that 
some  advocates  for  advanced  information  networks  arc  very  un(.'orafortable  about 
copyright.  They  do  not  understand  it,  they  do  not  like  it.  and  tht>y  view  it  as  a 
"problem.**  Mr.  Chairman,  they  are  wrong,  and  your  bill  should  say  so. 

Copyright  is  not  a  ^'problem"  in  the  development  of  information  infrastructure 
any  more  than  beating  egg  whites  is  a  "problem"  in  making  a  meringue:  it  may  not  be 
easy,  but  you  have  to  do  it  to  achieve  the  desired  result.  As  you  well  know.  Mr. 
Chairman,  cc^yright  is  the  legal  incentive  that  our  Constitution  and  our  laws  provide 
for  the  creation  of  works  of  authorship.  It  is  an  extraordinarily  powerful  and  effective 
incentive:  strong  copyright  protection  is  one  of  the  main  reasons  why  the  rest  of  the 
world  envies  our  leadership  in  computer  software,  commercial  databases,  and  other 
information  markets. 


The  same  reasoning  applies  to  most  of  the  information  that  makes  a  high 
performance  network  so  valuable.  If  copyright  cannot  be  protected  in  this 
environment,  then  the  supply  of  useful  information  will  be  drastically  curtailed  —  or, 
just  as  troubling,  it  will  be  limited  to  the  information  that  government  or  some  other 
powerful  institution  chooses  to  create. 

No  supplier  would  be  eager  to  showcase  its  wares  in  a  marketplace  where 
shoplifters  are  welcomed.  Similarly,  there  are  some  technological  problems  —  and 
some  cultural  predilections  —  that  must  be  confronted  if  non-governmental 
information  providers  are  to  be  fully  comfortable  with  Internet  and  other  huge 
computer  networks  as  distribution  channels  for  their  products  and  services. 


224 


220 


IIA  Testimony  on  H.R.  1757 
page  7 

IIA  believes  these  problems  can  be  solved,  but  they  must  first  be  recognized. 
H.R.  1757,  as  currently  drafted,  does  not  do  this.  It  eliminates  many  of  the  references 
to  copyright  from  the  existing  High  Performance  Computing  Act,  and  assiduously 
avoids  any  mention  of  it  in  the  new  provisions  on  applications.  As  a  result,  it  fails  to 
focus  on  one  of  the  key  ingredients  for  making  advanced  information  infrastructure  a 
success. 

For  instance,  in  section  307(b),  protection  and  management  of  intellectual 
property  should  be  specifically  targeted  as  a  priority  area  for  pre-<:ompet:tive  research 
programs.  The  intellectual  property  Issoes  are  closely  allied  to  the  secur.cy,  privacy, 
and  data  integrity  concerns  already  identified  in  this  section.  Making  data  more  secure 
will  help  prevent  copyright  infringement  as  well  as  eavesdropping  and  espionage; 
effectively  encapsulating  data  will  help  tag  its  ownership  as  well  as  protect  its 
integrity.  Intellectual  property  management  presents  some  additional  challenges:  to 
license,  monitor,  and  account  for  a  user*s  spontaneous  access  to  information,  for 
example,  rather  than  simply  to  prevent  it.  New  research  could  build  on  the  exciting 
projects  no*,  underway  in  this  field,  including  some  in  which  IIA  is  participating.  In 
addition,  the  thrust  of  this  section  should  not  be  limited  to  Internet,  but  should  also 
authorize  intellectual  property  management  research  applicable  to  other  computer 
networks. 

Copyright  issues  are  also  important  in  the  educational  environment  addressed 
by  section  308.  But  the  abience  of  these  issues  is  mo«t  conspicuous  in  section  310, 
dealing  with  library  applications. 
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"Digital  libraries"  already  exist,  of  course,  and  millions  of  people  already  have 
access  to  them.  Today's  database  services,  such  as  those  offered  by  companies  such  as 
Dialog,  Dow  Jones,  Mead  Data  Central,  and  other  IIA  member  companies,  consist  of 
digitized  information  froiu  a  variety  of  sources  and  in  a  range  of  formats,  brought 
together  with  a  common  user  interface,  indexing  and  finding  aids,  and  extensive  user 
sup^rt.  All  of  the  research  and  development  challenges  listed  in  section  310(b)  are 
important  to  the  effort  to  build  the  even  more  advanced  "digital  libraries"  of  the 
future.  IIA  member  companies  are  already  investing  in  many  of  these  areas  — 
especially  training,  advanced  database  software,  and  integration  of  information  in 
different  formats  —  in  order  to  meet  existing  customer  needs  and  gain  a  competitive 
edge  for  the  future.  But  it  ignores  reality  to  overlook  the  impact  of  some  of  these 
technologies  upon  the  protection  and  management  of  intellectual  property. 

For  instance,  high-performance  scanning  and  digitization  technology  (section 
310(bK2))  is  essential  to  the  development  of  advanced  digital  libraries.  But  if  not 
managed  wisely,  this  technology  also  threatens  to  destroy  effective  copyright 
protection  for  printed  materials,  photographic  images,  and  other  works.  The  ability  to 
make  a  perfect  digital  copy,  accessible  instantly  to  millions  of  users  worldwide,  is  an 
exciting  prospect,  but  it  can  also  be  a  license  to  steal  intellectual  property  cheaply, 
easily,  and  in  a  way  that  destroys  any  incentive  for  future  creativity.  The  federal 
government  should  take  a  balanced  approach  that  encourages  new  technology  v  ^He 
preserving  the  crucial  incentives  that  copyright  provides. 


71-388  -  93  -  8 
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Mr.  Chairman,  I  know  that  the  copyright  issues  among  information  providers 
and  libraries  are  complex  and  contentious,  and  that  they  cannot  be  resolved  solely 
through  technological  means.  But  technology  certainly  could  be  part  of  the  solution,  if 
it  combines  a  mechanism  for  facilitating  access  to  cc^yrighted  digitized  works  with 
fair  compensation  to  intellectual  property  owners.  For  that  reason,  we  urge  you  to  add 
the  development  and  implementation  of  such  mechanisms  to  the  list  of  library 
applications  included  in  section  310. 

This  is  not  a  peripheral  issue,  but  a  central  challenge  in  the  evolution  of 
advanced  digital  libraries.  I  believe  my  library  colleagues  would  agree  with  me  that 
this  issue  deserves  more  attention. 

My  final  point  with  regard  to  copyright  concerns  the  changes  H.R.  1757  would 
make  to  the  existing  HPCA.  As  passed  in  1991,  section  102  of  HPCA  specified  that  the 
NREN  should  "be  designed  and  operated  so  as  to  ensure  the  continued  application  of 
laws  [protecting]  copyright  and  other  intellectual  property  rights,"  and  should  "have 
accounting  mechanisms  which  allow  users  or  groups  of  users  to  be  charged  for  their 
usage  of  copyrighted  materials."  We  are  pleased  to  see  that  H.R.  1757  carries  these 
provisions  forward  with  regard  to  the  test  bed  networks  that  comprise  one  part  of  the 
reconfigured  NREN  program. 

However,  the  test  bed  networks  are  not  the  only  networks  impacted  by  federal 
activities.  The  government  should  retain  a  responsibility  to  promote  compliance  with 
copyright  in  any  network  that  enjoys  direct  or  indirect  federal  assistance,  especially 
the  Internet,  which  under  this  legislation  would  benefit  from  considerable  additional 
federal  funding  for  connectivity,  promotion  of  information  services,  and  applications, 
including  the  prototype  digital  libraries.  Unless  this  is  clarified,  the  HPCA 
amendments  could  be  perceived  as  ?.  lessening  of  federal  concern  for  copyright 
protection  and  management  as  an  indispensable  element  of  infrastructure 
development. 
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In  the  same  vein,  we  note  that  the  requirement  in  section  102(s)  of  the  HPCA 
for  a  report  to  Congress  on  developments  in  copyright  protection  and  accounting 
mechanisms  has  not  been  renewed.  Although  IIA  was  extremely  disappointed  in  the 
treatment  OSTP  accorded  copyright  in  its  1992  report  under  this  section,  there  may  be 
some  benefit  in  requiring  an  annual  report  to  Congress  on  progress  in  these  critical 
areas.  This  provides  another  opportunity  for  Congress  to  underscore  the  importance  of 
cc^jyright  if  the  advanced  information  infrastructure  is  to  realize  its  full  potential. 


Proposed  section  31 1  builds  upon  the  initiative  announced  by  President  Clinton 
and  Vice  President  Core  on  February  22  as  part  of  the  Administration's  technology 
plan.  This  plan  cited  the  economic  value  of  information  held  by  the  federal 
government,  and  called  for  "using  new  computer  and  networking  technology  to  make 
this  information  more  available  to  the  taxpayers  who  paid  for  it."  IIA  supports  this 
goal  and  welcomes  this  initiative  to  achieve  it.  However,  \.e  believe  that  Section  311, 
more  than  any  other  portion  of  this  bill,  fails  to  fully  acknowledge  and  build  upon  the 
activities  of  the  private  sector  information  industry.  It  also  omits  an  essential  element 
of  the  President's  technology  plan,  which  noted  that  "it  will  require  consistent  federal 
information  policies  designed  to  ensure  that  federal  information  is  made  available  at  a 
fair  price  to  as  many  users  as  possible  while  encouraging  growth  of  the  information 
industry." 

It  makes  sense  for  federal  agencies  to  be  aware  of  advances  in  information  and 
communications  technologies  that  affect  their  information  dissemination  functions, 
and  to  take  advantage  of  these  changes  where  appropriate.  But,  in  sharp  contrast  to 
the  other  applications  areas  addressed  by  H.R.  1757,  the  main  challenges  here  are  not 
technological.  They  are  questions  of  policy,  of  goals,  of  commitment. 


Government  Information  Dissemination 
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To  understand  our  concerns,  it  may  be  helpful  to  explain  the  role  that 
non-governmental  information  providers  play  today  in  dissemination  of  government 
information. 

Many  IIA  member  companies  (along  with  non-profit  institutions  and  other 
private  sector  entities)  offer  information  products  and  services  based  on,  or  including, 
information  originating  with  the  federal  government.  These  companies  enhance  this 
information  in  a  variety  of  ways:  by  selecting,  assembling  and  editing  government 
Information;  by  arranging  and  organizing  it  in  useful  ways;  by  combining  it  with 
information  from  other  sources;  by  adding  indexing,  cross-referencing,  and 
annotations;  and  by  updating  and  expanding  these  databases  to  make  sure  that  they  are 
comprehensive,  timely,  and  accurate.  Information  companies  then  distribute  these 

enhanced  products  to  the  public  in  convenient,  useful  and  user-friendly  formats  

including  hard  copy,  microform,  and  a  range  of  electronic  dissemination  media,  such  as 
on-line  and  in  CD-ROM.  Whatever  the  medium,  companies  provide  ongoing  customer 
service  to  make  sure  that  the  customers'  information  needs  are  being  satisfied  to  the 
greatest  extent  possible. 

Through  this  three-step  process  —  value-added  production,  multiple 
distribution  channels,  and  ongoing  customer  service  —  information  companies  play  a 
key  role  in  promoting  and  enhancing  public  access  to  public  information,  and  in 
bringing  this  information  to  ever  broader  publics.  These  markets  include  researchers 
seeking  the  most  current  scientific  and  technical  data;  economists  and  marketers 
needing  demographic  or  statistical  information;  professionals  demanding  current  legal 
or  medical  developments;  and  citizens  seeking  to  participate  in  all  aspects  of  the 
democratic  process. 
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While  H.R.  17S7  and  the  President's  technology  plan  accurately  note  that  much 
government  information  is  underutilized,  it  is  worth  reminding  ourselves  how 
successful  the  current  system  has  been  in  making  public  information  available.  By 
almost  any  measure,  the  American  public  is  far  better  informed  about  government  and 
its  activities  than  the  citizens  of  any  other  country.   The  difference  is  due  in  great 
part  .o  policies  that  recognize  the  importance  of  a  robust,  competitive  private  sector 
as  a  key  element  in  the  dissemination  of  public  information. 


in  our  system,  citizens  are  entitled  to  access  to  public  information,  from  a 
diversity  of  sources,  in  a  variety  of  formats,  free  from  unwarranted  government 
restrictions  and  control.  The  information  industry  has  thrived  under  these  principle, 
but  more  importantly,  so  has  the  American  economy  and  our  democracy. 


s. 


Revolutionary  advances  in  new  technology  will  certainly  change  the  specific 
ro.es  of  government  and  the  private  sector  in  disseminating  government  information. 
But  they  must  «,t  be  allowed  to  become  an  excuse  for  unbalancing  those  roles  or 
obliterating  the  contribution  the  private  sector  now  makes  to  informing  t><.  public. 

A  $1 18  million  program  to  promote  the  dissemination  of  public  information,  as 
proposed  by  H.R,  '757.  is  sure  to  have  some  impact  on  the  respective  roles  of 
government  and  the  private  sector.  The  impact  could  be  syT,ergistic,  or  it  could  be 
destructive.  It  could  widen  the  choices  of  useful,  timely,  and  accurate  information 
available  to  the  American  public,  or  it  could  drive  private  investment  from  the 
government  information  marketplace,  leaving  the  federal  government  the  only  player 
and  the  public  less  well  served  as  a  result. 
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The  outcome  will  depend  upon  the  policy  framework  under  which  the  program 
is  implemented.  In  recent  years,  a  growing  consensus  has  emerged  around  fundamental 
government  information  policy  principles,  including  a  commitment  to: 

Assure  equal  and  timely  access  to  public  information  in 
all  available  media; 

Prohibit  government  agencies  from  charging  fees  for  public  information 
in  excess  of  the  marginal  cost  of  distribution; 

Prevent  any  entity,  public  or  private,  from  exercising  monopoly  control 
over  public  information; 

Forbid  government  agencies  to  assert  copyright  or  similar  controls  over 
public  information; 

Promote  a  diversity  of  sources  —  both  public  and  private  —  for  public 
information; 

*♦       Guarantee  the  public  an  opportunity  to  participate  in  government 
decisions  affecting  public  access  to  information. 

Many  of  these  principles  were  reHected  in  legislation  passed  by  the  House  in 
1990,  and  in  other  proposals  for  government  information  policy  guidelines.  If  the 
initiative  set  forth  in  section  311  is  to  achieve  its  goals,  it  should  embody  these 
principles  as  well. 

The  Key  is  strong  policy  control.  In  its  current  form,  section  31 1  could  be  read 
as  an  invitation  to  throw  money  at  the  wrong  problem.  It  sets  no  criteria  for  evaluating 
which  projects  to  pursue  and  which  to  avoid.  A  few  simple  amendments  could  fill  this 
gap.  These  include  the  following: 

While  agencies  should  be  encouraged  to  apply  the  new  ^^"'j^^^^^^ 
to  the  information  they  seek  to  disseminate,  a  lead  agency  or  office  miSi  be 
designated  and  empowered  to  set  policy  guidelines. 

♦**  The  section  should  be  amended  to  reflect  the  essential  role  of 
non-governmental  entities  in  enabling  public  access  to  ^"^^^jl^^J^^,"  ^Jfj^^^^^^ 
government.  Although  the  references  to  delated  ^^'^"'^'^''^^^^J'^^^^^^^^  '^f 
sections  310(b)  and  (c)  could  be  read  to  embrace  non-governmental  channels  of 
distribution,  this  should  be  made  explicit. 
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***  An  inventory  and  assessment  of  ongoing  private  sector  activities  to 
enhance  public  access  to  public  information  should  precede  project  support 
decisions,  to  help  set  priorities,  promote  public-private  sector  collaboration, 
and  ensure  that  federal  funds  are  spent  wisely. 

***  Finally,  in  any  agency  initiatives  under  this  section,  the  competitive 
impact  on  other  sources  of  information  roust  be  taken  into  account. 

To  repeat,  your  bill  already  provides  in  the  network  services  area  that  where 
the  private  sector  is  capable  of  meeting  public  needs,  the  govemroent  should  stay  out. 
What  we  seek  in  the  inforroation  services  field  is  similar  but  more  limited.  We  know 
that  the  government  has  an  essential  role  to  play  as  an  inforroation  provider,  and  we  do 
not  seek  to  prevent  agencies  from  taking  advantage  of  new  technology  in  order  to 
carry  out  their  responsibilities.  But  we  strongly  believe  that  government  should  be 
required  to  consider  how  its  dissemination  initiatives  will  impact  the  considerable 
non-governmental  investment  in  providing  the  public  with  access  to  public 
information.  Without  this  consideration,  the  sums  authorized  by  section  31 1  could  be 
entirely  counter-productive  to  the  goal  of  enhancing  that  access. 

I  have  one  additional  observation.  A  valuable  by-product  of  this  program  could 
be  to  bring  state  and  local  governments  into  conformity  with  sound  inforroation  policy 
practices  on  the  federal  level.  At  a  minimum,  state  and  local  governments  should  be 
prohibited  from  asserting  copyright  in  public  information  they  provide  in  projects 
funded  under  this  section.  This  would  mirror  the  existing  prohibition  on  cc^yi  ight  in 
works  of  the  federal  government  (17  U.S.C.  105). 


IIA  is  still  studying  sections  4  and  5  of  H.R.  1757,  which  substantially  rewrite 
portions  of  the  1991  HPCA.  We  do  have  a  few  comments  to  offer  at  this  time,  two  of 
which  concern  the  statutory  advisory  committee. 


Additional  HPCA  Issues 
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Of  the  many  disappointments  in  implementation  of  the  1991  Act  by  the 
previous  Administration,  few  were  more  distressing  than  the  failure  to  constitute  the 
High  Performance  Computing  Advisory  Committee  established  by  section  101(b)  of 
HPCA.  This  failure  deprived  the  OSTP  director,  and  indirectly  deprived  Congress  as 
well,  of  the  "independent  assessment"  of  HPCA  implementation  that  Congress 
considered  so  important.  We  commend  you  for  carrying  forward  this  advisory 
committee,  now  retitled  as  the  HPCAAC,  in  H.R.  1757,  and  arc  gratified  that  the 
informtition  industry  is  listed  among  the  interests  to  be  represented.  In  light  of  recent 
history,  however.  Congress  would  be  well  advised  to  set  a  deadline  —  perhaps  90  days 
after  enactment  ~  for  holding  the  first  meeting  of  the  Advisory  Committee. 

Second,  in  light  of  the  increased  and  entirely  appropriate  emphasis  on  private 
sector  roles  in  H.R.  1757,  we  suggest  that  the  HPCAAC  charter  should  include  one 
additional  mandate:  to  assess  whether  activities  under  the  Program  and  the  Plan  are 
advancing  the  goal  of  promoting  competitive  private  sector  provision  of  all  products 
and  services  with  which  the  Program  and  Plan  are  concerned.  While  this  goal  may  be 
more  long-range  in  some  areas  than  in  others,  it  should  be  a  lodestar  for  all  activities 
under  the  amended  HPCA,  and  the  Advisory  Committee  is  well  suited  to  evaluate 
whether  it  is  being  followed. 

Finally,  the  proposed  revision  of  section  102  of  the  HPCA  raises  some 
questions,  including  the  following: 

In  section  102(d),  is  the  prohibition  on  use  of  the  test  bed  networks  for  any 
services  that  could  be  provided  satisfactorily  over  privately  operated 
commercial  networks  intended  to  create  an  Acceptable  Use  Policy  (AUP)  that 
bars  commercial  services  from  the  test  beds?  If  so,  should  it  be  coupled  with  a 
commitment  that  other  networks,  even  if  they  receive  some  level  of  federal 
assistance,  should  be  kept  AUP-free? 
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Why  was  the  mandate  to  encourage  access  to  commercial  information 
services  for  users  omitted  when  existing  section  102(e)  was  revised  as  proposed 
section  102(f)?  Although  this  section  now  applies  to  users  of  the  Internet, 
rather  than  users  of  the  NREN,  any  federal  mandate  to  promote  information 
services  accessible  over  Internet  should  include  helping  Internet  users  access 
commercial  services. 


What  are  the  consequences  of  the  new  focus  of  HPCA  activities  on 
Internet?  Does  the  focus  on  a  particular  set  of  networks,  even  one  as 
expansively  defined  as  Internet,  risk  neglect  of  other  aspects  of  the 
information  infrastructure  that  can  make  an  important  contribution  to  the 
goals  of  the  legislation? 


CONCLUSION 


Mr.  Chairman,  I  greatly  appreciate  the  opportunity  to  offer  these  comments  on 
behalf  of  the  Information  Industry  Association.  II A  commends  you  for  your  leadership 
on  this  important  initiative,  and  looks  forward  to  working  with  you  and  the  other 
members  of  the  subcommittee  to  improve  and  refine  H.R.  1757. 


Attachment:    ILA  Telecommunications  Objectives 

and  Implementation  Principles 
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Information  Industry  Association 


Telecommunications  Infrastructure  Objectives 
AND  Implementation  Principles 


Technological  advancements,  desires  for  improved  economic  development,  demands  of  the 
"Information  Age,"  and  Increasing  foreign  competition  have  heightened  concerns  about  future 
development  in  the  United  States'  telecommunications  infrastructure.  The  result  a  national  debate 
on  improving  and  nxxiemizing  the  telecommunications  infrastructure. 

International,  national  and  state  level  deliberations  about  telecommunications  infrastructure  are 
important  to  IIA  members.  IIA  has  refined  and  expanded  its  positions  regarding  telecommunica- 
tions infrastructure  development  and  now  is  prepared  to  be  an  active  participant  in  telecommuni- 
cations  infrastructure  discussions  wherever  they  occur. 

This  paper  identifies  IIA  positions  on  the  telecommunications  infrastructure  necessary  to  deliver 
electronic  information  and  services.  It  is  designed,  in  part  to  provide  input  to  government  policy- 
makers and  other  entities  involved  in  development    policies  affecting  that  inffastructure.(*) 

The  recommended  policy  objectives  and  implementation  principles  are  listed  on  the  next  page. 
The  remainder  of  this  paper  is  intended  to  support  the  meaning  of  each  position. 


(*)This  position  paper  docs  not  address  policies  on  privacy,  security,  protection  of  copyright  and 
access  to  government  data. 
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Telecommimications  Infrastructure  Objectives  and  Implementation  Principles 


•  Market  forces  are  the  preferred  meam  of  determining  telecommunications  applications  and 
services,  and  thus,  the  development  of  telecommunications  infrastructure. 

«  As  tetccommunkatiow  mariets  continue  to  cvdvc  from  a  regulated  monopoly  to  a  competi- 
tive regime,  the  role  of  governments  should  be  to  promote  competition  while  protecting  die 
public  interest  where  competitive  market  forces  are  no(  yet  fully  operative. 


•  Telccommunicatiom  infrattnicture  cvdution,  driven  primarily  by  competitive  market  forces, 
is  the  ultimate  goal.  Where  there  is  competition,  market  forces  should  determine  the  services 
offered.  However,  ilA  recognizes  that  for  the  foreseeable  future,  fX)ncompetitive,  i.e.,  regulat- 
ed, environments  may  continue  to  exist. 

•  Governments'  role  in  the  development  of  the  telecommunicationi  infrastructure  should  pro- 
mote competition  within  the  private  sector  as  the  best  means  of  achieving  rapid  and  broad- 
based  evolution  of  a  national  telecommunications  network.  -  In  assuring  the  public  interest, 
governments  should  monitor  regulated  telecommunications  infrastructure  development 
including  factors  related  to  service  availability;  performance  reliability  and  quality;  mainte- 
narKe  of  reasonable  rates;  and  the  extent  and  appropriateness  of  regulation. 

•  Rates  for  necessary  services  that  are  not  subject  to  competition  should  be  cost-based,  with 
appropriate  incentives  to  control  costs  and  encourage  improvements  in  basic  services  as  part 
of  telecommunications  infrastructure  development. 

•  Subsidies  undermine  competitive  markets/  therefore  their  use  should  be  minimized.  To 
extent  governments  determine  subsidies  are  necessary,  they  should  be  targeted  cleariy  to  end- 
users  to  achieve  specific  goals  and  their  purpose  and  administration  must  be  reassessed  con- 
tinually. 

•  Worldwide  public  policies  shouM  be  pursued  which  1)  prorTX)te  open  standards  and  inter- 
faces; 2)  promote  high  quality  and  availability  of  the  telecommunications  infrastructure;  and  3) 
assure  equal  availability  of  access  for  all  users  to  the  undr dying  network  capabilities  and  sup- 
port systems. 
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The  National  Telecommunications  and  Information  Administration  (NTIA)  has  defined  the  infor- 
mation infrastructure  as  'all  the  facilities  and  instrumentalities  engaged  in  delivering  and  dis- 
seminating information  throughout  the  nation  '  This  paper  focuses  soJely  on  the  telecommunica- 
tions components  of  the  Information  infrastructure  associated  with  the  delivery  of  electronic  infor- 
mation services. 

Toda/s  U.S.  telecommunications  infrastructure  largely  has  been  achieved  through  a  national  poli- 
cy as  set  forth  in  the  Communications  Act  of  1934.  The  purpose  of  the  Act  was  to  make  avail- 
able, so  far  as  possible,  to  ail  people  of  the  United  States  a  rapid,  efficient,  nationwide  and  world- 
wide wire  and  radio  communication  service  with  adequate  facilities  at  reasonable  charges." 
Through  the  years,  these  objectives  have  centered  on  the  concept  of  "universal  service"  which 
largely  has  remained  unaltered  in  law,  and  as  a  commitment  of  policymakers.  Indeed,  it  is  gener- 
ally accepted  that  the  U.S.  has  achieved  its  original  universal  service  objectives  to  provide  every 
home  witfi  access  to  a  telephone  at  reasonable  rates.(*) 

The  objectives  of  universal  service  were  attained  over  a  50-year  period  and  in  a  monopolistic 
environment  involving  substantial  regulation  and  subsidy  arrangements.  IIA  believes  that  the 
emerging  competitive  environment  in  the  telecommunications  industry  can  strengthen  the  goal  of 
universal  service.  IIA  further  recognizes  that  decision  makers  must  reassess  the  policies  and  proce- 
dures used  to  implement  that  goal  in  the  context  of  new  technologies  and  market  structures. 

Today,  competition  has  yielded  a  wide  array  of  new  products  and  services  which  were  unimagin- 
able only  a  few  years  ago.  As  technology  and  competition  progress,  consumers  will  choose  freely 
the  products  and  services  they  want  and  from  which  providers  they  want  to  purchase.  Increased 
competition  —  already  evident  in  many  markets  integral  to  telecommunications  infrastructure 
development  —  is  arguably  the  most  dramatic  new  paradigm  for  policymakers  to  consider. 

Competition  is  a  highly  desirable  aspect  of  r^w  telecommunications  infrastructure  development 
New  national  and  state  policy  objectives  must  be  considered  in  the  light  of  evolving  marketplace 
realities.  Policies  must  be  reshaped  to  address  the  challenges  and  promises  of  toda/s  national  and 
intemational  competitive  environments.  IIA  believes  governments  will  continue  to  have  important 
roles  and  responsibilities  In  telecommunications  infrastructure  development  as  a  means  of  ensur- 
ing fair  competition  and  protecting  the  public  interest. 


(•)  FCC  Monitoring  Report  (over  95  percent  of  U.S.  households  have  access  to  a  telephone). 
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Policy  Oejectives 

Marftct  forces  are  th«  preferred  meam  of  determining  telecommonicattons  applications  and 
scrvicei,  and  thw,  the  development  of  telecommunication*  infraftnicture. 

IIA  supports  policies  which  encourage  competition  and  market  driven  solutions 
for  future  telecommunication  needs.  This  means  that  public  policies  should 
encourage  participants  to  fill  market  needs  based  on  competition  and  market 
forces.  This  direction  will  afford  greater  opportunities  to  American  businesses 
and  consumers. 

The  U  S  telecommunications  industry  currently  is  in  the  midst  of  a  transition  to 
an  open  market  where  buyers  and  sellers  decide  which  products  are  offered 
and  at  what  prices.  In  this  mode,  the  U.S.  already  has  achieved  the  most  open 
telecommunications  market  in  the  world  —  with  rapidly  expanding  choices  m 
new  technologies  and  services.  For  this  transition  to  be  fully  beneficial,  compe- 
tition must  continue  to  be  given  every  opportunity  to  succeed. 

.  As  telecommunicaUom  markets  continue  to  evolve  from  a  regulated  monopoly  to  a  competitive 
regime,  the  role  of  governments  should  be  to  promote  competition  while  protecting  the  public 
intefcst  vMtrt  competiUve  market  force*  are  not  yet  fully  operative. 

The  public's  needs  have  changed  since  the  1934  Communications  Act  and 
subsequent  adoption  of  universal  service  objectives.  Electronic  communica- 
tions have  evolved  dramatically  during  the  latter  part  of  this  century.  The 
telecommunications  infrastructure  has  become  one  of  the  fundamental  ele- 
ments of  commerce  by  providing  transmission  facilities  increasingly  used  to 
distribute  products  and  services.  Tlie  expanding  and  changing  nature  of  the 
telecommunications  infrastructure  presents  policymakers  with  new  and  dif- 
ferent public  interest  issues  to  consider  and  accommodate  in  the  context  of 
changing  technologies  and  market  structures. 

Governments  must  review  and  evaluate  imbedded  policies  and  procedures 
to  determine  if  they  are  in  harmony  with  these  new  public  interest  issues. 
Newly  developed  policies  should  protect  full,  fair  and  open  competition 
where  it  exists.  Further,  these  policies  should  promote  and  encourage  com- 
petition where  it  has  not  yet  dcveloped. 
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Implementation  Principles 

*  JJI^^  ^  competitive  market  forces, 
^  •  V**''  competition,  mariet  forces  should  delermine  the  service 
o««dHo*iw,llArecogmmihitfofthel^^  U  J^^'^^ 
environmenu  may  continue  to  exist                              noocwnpeniive,  i^.,  regulated. 

Competition  thrives  when  policies  and  rules  do  not  favor  particular  entities 
groups  or  interests,  and  when  access  to  telecommunications  infrastructure  is 
equally  available  to  all  participants.  Competitors  must  study  carefully  markets 
to  Identify  product  innovations  and  efficiencies  which  help  achieve  comoeti- 
tive  advantages,  fostering  a  robust  marketplace. 

Competition  produces  an  atmosphere  where  customers  are  able  to  choose  a 
varrety  of  services  from  multiple  suppliers  and  at  fair  prices.  Governments 
should  eijsure  that  rules,  policies  and  procedures  encourage  and  support  evo- 
lution to  fully  competitive  environments. 

*  S^Iir"^"^'  development  of  the  telecommunications  infrastructure  should  serve 

t^^ZTr''^".'^'''''"      P"^**  "  achieving  rapid  and 

b«)ad.based  evolution  ofa  national  telecommunications  netvwrk. 

IIA  believes  governments  should  seek  to  establish  policies  and  rules  which  pro- 
mote and  maintain  fair  and  open  competition.  In  promoting  these  public  poli- 
cy  goals,  government,  as  the  "agent  of  the  people,'  may  play  an  important^le 
m  participating  in  research  and  development  by  setting  challenging  objectives 
and  ericouraging  related,  pre- competitive  experimentation  in  critical,  new 
technologies.  IIA  recognizes  that  govemments  may  support  research  when  pri- 
vate competitive  entities  ar^  unable  to  fully  justify  financial  risks  inherent  in 
research  of  unknown  value.  However,  tlA  does  not  support  government  devel- 
opment or  operation  of  telecommunications  infrastructure  or  other  resources 
used  for  commercial  applications  which  could  be  supplied  through  competi- 
tive telecommunications  infrastructure  solutions.  Simply  put,  governments 
should  not  perform  functions  or  provide  services  that  can  be  achieved  throueh 
the  competitive  private  sector.  * 
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•  In  assuring  the  public  interest,  governments  should  monitor  regulated  teiecommunications 
infrastructure  development  including  ixtort  related  to  tervice  availability;  performance  relia- 
bility  and  quality;  maintenance  of  reasonable  rates;  and  the  extent  and  approprUteneu  of 
regulation. 

Govemmefrts'  primary  coocem  must  be  the  protection  of  the  public  interest, 
which  is  best  served  when  open  competition  flourishes.  They  must  encourage 
competitive  services  by  maintaining  balance  and  fairness.  Governments  must 
allow  competitive  market  forces,  where  they  exist,  to  determine  which  services 
will  be  successful.  Open  markets  should  be  allowed  first  to  demonstate  which 
services  have  value,  and  only  when  it  is  clear  that  competition  absolutely  can- 
not meet  the  public's  needs  adequately  should  regulation  be  considered. 

Where  competition  has  not  been  adequately  developed,  UA  recognizes  the 
need  for  government  assistance  and/or  regulation.  Government  action  should 
be  focused  on  boosting  market  dcvelopnrtent  through  availability  of  essential 
services  and  setting  standards  for  minimum  service  availability  and  reliability 
among  providers.  If  monopoly  franchises  continue  to  be  necessary,  IIA  recom- 
mends strong  government  oversight  and  control  to  ensure  equal  access  to 
basic  network  capabilities,  service  quality  and  reasonable  rates. 


•  Rates  for  necessary  services  that  are  not  subject  to  competition  should  be  cost-based,  with 
appropriate  incentives  to  control  costs  and  encourage  improvements  in  basic  services  as  part 
of  telecommunicationt  Infrastructure  deveiopmenL 

In  areas  where  essential  and  basic  telecommunications  services  are  provided 
to  users,  but  are  offered  without  competition,  it  is  appropriate  for  regulators  to 
monitor  and  control  basic  service  rates  to  ensure  that  they  are  reasonable.  In 
regulated  markets,  incentives  for  providers  to  control  their  costs,  as  well  as  to 
invest  in  new  technologies  also  are  appropriate,  with  the  goal  of  reducing 
overall  costs  and  providing  expanded  telecommunications  infrastructure  capa- 
bilities similar  to  those  found  In  competitive  markets. 

In  the  context  of  governments'  encouragement  of  competition,  it  also  may 
become  appropriate  for  regulators  to  protect  ratepayer  Investments  and  establish 
pricing  policies  and  procedures  to  guarantee  fair  treatment  of  all  competitors. 
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^^tmmtrta  dti^nt  ubsKfiet  are  neoeftaiy,  they  should  be  tarMted  deariv  to  endWto 
•ch«^VedfkraUa»dthekpi»po«andadmimS^ 

Subsidies  create  artificial  demand,  discourage  competitors  from  offering  new 
so  utions  to  subsjdized  services,  and  create  pricing  anomalies  between  techni. 
cally  similar  or  identical  services. 

Jn  die  ev«it  stibsidies  are  found  k>  be  necessary  to  support  important  public  policy 
goals,  they  must  be  adm.nistefed  by  capably  neut/al  partyOes),  i.e.  not  solely  by 
m^\^       Further,  rffective  administQtion     subsidies  should  achie«  the 

a)  Ihe  purpose  of  any  subsidy  should  be  defined  specifically  with  respea 
to  Its  intended  use  in  supporting  public  policy,  and  should  be  transpar. 
ent  in  its  administration  to  the  intended  recipient(s)  and  payeKs); 

b)  Subsidy  programs  should  have  mechanisms  which  limit  their  financial 
impact  and  duration;  and 

0  The  burdens  and  benefits  of  any  subsidy  program  must  be  equitably  and 
fairiy  distnbuted  among  all  participants.  No  affected  providers  should  be 
unreasonably  advantaged  or  disadvanUged  by  the  subsidy  program. 

*  S^^^'IIJ^^k'J^u^".?^'*^  ^  P*"^  ^'^'^  ^>  P«»^«  oP«"  inter. 
fiic«;  2)  pcomote       quality  and  availability  of  the  telecommuniS^Uom  infi«troctuU  arii 

AccKS  to  open,  standard  interfaces  for  networit  and  other  system  functions 
will  have  greater  imporlance  and  create  more  value  as  information  prod- 
ucts  and  services  are  designed  and  offered  to  meet  the  needs  of 
untapped-  consumer  maricefs.  Currently,  such  needs  include  requirements 
for  narrowband  services,  broadband/multimedia  services.  Personal 
Communications  Sen/ices  (PCS),  cable  television  (CATV),  video  dialtont 
etc.  Each  of  these  services  has  specific,  and  often  unique,  technical 
requirements  —  such  as  bandwidth,  deUy  and  performance  —  which  may 
require  unique,  but  open,  interfaces. 

Public  policy  should  promote  cwnpetition  which  fosters  standards  that  ensure 
service  quality  and  availability  of  the  telecommunications  infrastructure  to 
meet  the  public  interest  Recommendation  or  faciliution  of  basic  standards 
parameters  should  be  developed  in  an  open  forum  consisting  of  all  interested 
parties,  including  go%emments,  carriere,  user^,  etc.  The  use  of  standard  and 
effective  opoi  interfaces  should  minimize  the  burden  on  entrepreneurs  and 
omer  users  of  the  telecommunications  infrastructure  when  emandirw  infor- 
mation  services  and  products. 
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ilA  supports  policymakers  who  address  issues  surrounding  the  development  o^  the  telecommuni- 
cations infrastructure.  We  commend  leaders  who  demonstrate  a  willingness  to  help  the  infomia- 
tion  industry  introduce  domestic  and  international  policies  consistent  with  the  positions  stated 
above. 

Information  is  the  content  of  communication.  As  such,  electronic  information  services  have  a 
tremendous  dependence  upon  and  interest  in  telecommunications  infrastructure  development. 
That  development  will  help  the  United  States  to  increase  its  global  competitive  capabilities.  ItA 
strongly  rec.omrDends  continuing  debate  on,  and  early  adoption  of,  the  objectives  and  pritKiiples 
described  above  as  a  means  to  accelerate  the  development  of  the  telecommunications  informa- 
tion infrastructure. 

Telecommunications  infrastructure  development  will  not  be  an  easy  task.  It  accompanies  the  evo- 
lution, in  certain  sectors,  from  highly  regulated  pnxesses  where  governments  set  objectives  for 
service  availability  and  quality  to  an  environment  where  competitive  market  forces  determine  ser- 
vices and  features  offered.  In  1934,  the  United  States  had  a  national  mandate  to  achieve  universal 
service.  Today,  the  transition  to  policies  that  rely  on  competition  and  open  standards  for  network 
and  service  interoperability  is  highly  desirable  and  supported  by  MA. 


Conclusion 
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Mr.  Boucher.  Thank  you  very  much,  Ms.  Braddon. 

And  I  would  like  to  express  the  thanks  of  the  subcommittee  to 
all  of  the  witnesses  for  their  very  helpful  comments  here  today. 

Let  me  start  with  a  broad  question  to  each  of  you,  and  that  is, 
have  we  in  this  measure  identified  the  proper  kinos  of  applications 
of  hi^  speed  networking  ti^at  deserve  Federal  research  support? 
Are  tnere  other  kinds  of  applications  that  we  ou^t  to  be  consider- 
ing? Another  part  of  the  question  would  be:  have  we  allocated  suffi- 
cient resources  to  achieve  the  goals  weVe  specified  in  terms  of  de- 
veloping these  applications  and  do  we  have  a  fair  allocation  of 
those  resources  among  the  various  applications  that  we  are 
targeting 

^d  ni  call  on  whoever  appears  ready  to  answer.  Ms.  Stout, 
would  you  like  to  begin? 
Ms.  STOUT.  Thank  you. 

You  have  a  number  of  applications  that  you  have  identified.  The 
problem  within  education  is  that  our  community  has  not  had  access 
to  it,  so  it's  very  difficult  to  identify  all  the  applications  that  we 
need.  So  that  is  hard  for  us  to  answer,  but,  yet,  we  know  we  can 
test  and  research  that.  We  need  help  with  connectivity,  connections 
programs  to  really  understand  what  happens  to  this  social  order  of 
things  when  we  go  into  an  application  such  as  this. 

The  other  thing  is  we  need  to  look  at  ^1  motion — full  interactive 
capability,  multimedia  capability,  as  we  put  this  together.  And  my 
experience  has  been  we  nave  to  go  to  the  schools  to  really  under- 
stand what  their  needs  are  and  base  that— not  take  technology  and 
take  it  to  the  schools  without  assessing  that  first. 

As  far  as  the  resources,  I  think  if  this  is  fully  funded,  it  will  cer- 
tainly help.  Fm  lookine  back  at  the  budget  that  we  havf  within  our 
State,  ana  just  to  implement  the  network  I  spent  65  pe^i^nt  of  the 
cunount  of  money  on  training.  And  the  other  thing  that's  important 
to  note  there,  it  is  not  just  training  on  how  to  use  the  hardware. 
That  is  only  how  to  get  into  the  door.  The  other  type  of  training 
includes  how  do  you  use  this  technology,  how  is  it  different  from 
the  way  we  communicate  toda^.  If  I  send  you  an  electronic  mail 
message,  which  I  would  be  delighted  to  be  able  to  do  so,  how  will 
you  perceive  that?  Hie  rules  aren't  the  same.  So  we  certainly  need 
to  understimd  those  applications. 

The  third  thing  is  how  to  integrate  it  within  our  current  system. 
So  those  are  three  applications,  three  separate  types  of  training  ap- 
plications 

Fair  allocations — I  think  more  money  needs  to  be  provided  in 
connections  to  schools.  We  have  an  infrastructure  problem.  We 
have  school  classrooms  without  electrical  outlets.  So  it's  a  major 
problem  in  those  particular  areas. 

In  phone  lines,  the  average  number  of  phone  lines  in  an  elemen- 
tary classroom  happens  to  be— or  an  elementary  school  happens  to 
be  two;  in  a  junior  high  it's  three;  in  a  high  school  it's  six.  So  we 
have  an  infrastructure  problem  there. 

Mr.  Boucher.  Thank  you  very  much. 

Dr.  Detmer? 

Dr.  Detmer.  Yes,  I  think,  as  I  said,  I  think  you've  done  an  ex- 
traordinary job  of  really  covering  the  general  scope.  I  really  don't 
see  any  migor  gaps  at  all.  I  think  there  are  some  issues  in  the  re- 
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source  side  in  personnel  training.  We  need  more  expertise  in  medi- 
cal informatics,  both  I  think — well,  almost  across  the  board,  wheth- 
er you're  talking  about  the  technology  or  its  application  side. 

I  thinks  if  I  might  add  also  a  pomt,  I  think  that  this  is  such  a 
big  enterprise  that  it  will  require  tracking  over  time,  and  I  just 
would  like  to  agree  with  Ms.  Braddon's  point  about  the  advisory 
committee.  I  thmk  the  importance  of  gettmg  it  up  and  nmning  as 
soon  as  possible  is  helpful  because  you  will,  I  believe,  need  that 
kind  of  input  over  time  to  track  on  these  things. 

Thank  you. 

Mr.  Boucher.  Well,  I  might  just  add  to  that  that  not  only  do  we 
anticipate  this  advisory  committee  being  appointed  in  a  timely 
way,  but  the  legislation  itself  requires  periodic  reports  to  the  Con- 
gress on  the  steps  that  are  taken  to  implement  our  goals  and  objec- 
tives, and  a  further  recommendation  on  an  ongoing  basis  to  the 
Congress  of  changes  in  the  law  that  we  need  to  make  in  order  to 
keep  the  progreun  moving  forward,  to  keep  it  modem,  and  make 
sure  that  new  applications  for  the  network  get  the  research  and  de- 
velopment funding  that  they  need  and  deserve. 

Wiio  else  would  like  to  comment?  Mr.  Masten? 

Mr.  Masten.  If  I  might,  I  certainly  second  what  has  been  said 
about  the  scope  and  inclusiveness  of  your  planning.  We  are  greatly 
heartened  by  it,  and  I  think  from  our  perspective  the  issues  are 
ones  of  emphasis.  Training  is  terribly  important  for  us.  Not  only 
are  we  concerned  about  bringing  the  public  along  in  their  level  of 
sophistication  as  potential  users  of  the  network,  out  our  own  pro- 
fessionals, our  own  Ubrarians  need  that  support  as  well.  And  that's 
costly  £uid  time-consuming  and  invaluable  to  get  the  value  out  of 
this  infrastructure  that  we  all  want. 

Secondly,  Td  like  to  say  that  we  think  the  way  in  which  the  ap- 
plications are  developed  is  important.  In  my  written  testimony  I 
suggested  that  an  attempt  should  be  made  to  have  as  much  cooper- 
ative work  done  between  levels — local,  regional,  statewide,  and 
Federal — in  order  to  tap  not  only  the  experience  of  this  develop- 
ment on  all  those  levels,  as  institutions  or  regions  have  developed 
their  ad  hoc  networks,  but  also  because  those  people  are  on  the 
ground.  They're  close  to  the  users.  They  know  what  the  users  want 
and  need,  and  I  think  that's  absolutely  critical  to  make  sure  that 
whatever  the  dollars  are  that  can  finally  be  appropriated,  that 
they're  used  wisely. 

And,  finally,  I'd  like  to  suggest  that  in  connection  with  the  sec- 
tion on  digitd  libraries,  we  certainly  agree  that  the  technical  issues 
that  are  outlined  in  terms  of  the  development  of  searching  soft- 
ware, and  so  forth,  are  all  critical.  I  do  want  to  just  repeat,  though, 
I  gixess  our  concern  that  we  not  think  of  digited  libraries  as  some- 
thing thaf  s  sort  of  monolithic,  housed  under  a  mountain  some- 
where. There  are  digital  resources  scattered  across  the  network 
now.  They  have  taken  their  shape  partly  from  the  ways  in  which 
libraries  and  other  educational  bodies  interact  already  in  terms  of 
sharing  burdens,  and  it  would  be  terrible  to  waste  that  local  intel- 
ligence as  to  how  best  to  apply  resources.  If  the  support  of  the 
growth  of  digital  libraries  can  pay  attention  to  this  point  of  build- 
mg  on  what's  already  there,  of  not  trying  to  centralize  a  digital  li- 
brary, which  is  sort  of  coimter  to  the  whole  notion  of  the  distribu- 
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tion  of  information  across  a  network,  we  think  thafs  a  point  well 
worth  considering. 
Mr.  Boucher.  All  right.  Dr.  Massengale? 

Dr.  Massengale.  Chairman  Boucher,  Td  just  like  to  make  a  cou- 
ple of  additional  points.  First,  when  we're  speaking  of  networks,  to 
me  this  is  more  tnan  a  connection.  It  involves  training.  It  involves 
people.  I  think  as  far  as  the  resources  go,  how  far  and  how  fast  we 
can  go  will  depend  to  some  extent  on  the  resources  that  are  made 
available. 

And  as  far  as  application,  what  is  in  the  bill  I  think  is  a  good 
start.  We  must  remember  that  this  is  still  a  growing  field,  and  it's 
one  that's  expanding  rapidly.  And,  as  a  result,  I  think  we  don't 
want  to  restrict  it  too  much,  be  too  restrictive  at  an  early  stage. 

Mr.  Boucher.  Okay.  Ms.  Braddon? 

Ms.  Braddon.  I  would  agree  with  the  folks  who  have  come  before 
me.  I  think  that  the  applications  that  you've  identified  in  this  bill 
are  certainly  at  the  front  of  the  list  to  go  after.  Of  course,  as  I  men- 
tioned in  my  statement,  we  would  also  like  to  see  copyright  man- 
agement added  to  each  of  the  applications  and  the  R&D  effort. 

Whether  the  appropriations  that  you're  asking  for  come  through, 
we  certainly  hope  so.  Then,  again,  a  lot  depends  on  how  well  the 
money  is  spent  once  it's  appropriated.  It  could  be  spent  where  com- 
petition is  fostered  and  you  have  a  wide,  diverse  source  of  informa- 
tion or  it  could  be  spent  in  a  way  where  you  end  up  with  one 
source,  and  that's  not  in  anyone's  best  interest. 

Mr.  Boucher.  Well,  thank  you  for  that  additional  information. 

Let  me  begin  some  more  specific  questioning  with  you,  Ms. 
Braddon.  You  have  mentioned  the  concern  about  copyright  protec- 
tion when  the  network  is  more  ubiquitous  than  it  is  today  and 
when  it  is  accessible  to  a  broad  number  of  people  and  a  lot  of  data 
of  different  kinds  is  being  transmitted  over  it.  And  I  certainly  ac- 
knowledge that  that  is  a  concern. 

I  don't  know  whether  this  is  the  right  place  to  address  that  or 
whether  it  ought  to  be  done  in  a  more  generic  way  as  an  amend- 
ment to  the  copyright  law  at  some  future  point.  And  this  is  where 
I  need  some  guidance  from  you. 

We  have  in  the  bill  at  the  moment  a  provision  that  is  targeted 
toward  allocating  research  funds  for  network  security,  and  that,  of 
course,  would  take  a  number  of  different  forms.  It  was  our  inten- 
tion within  the  scope  of  this  to  ensure  that  intellectual  property 
rights  are  also  protect<^jd.  That's  a  very  vital  part  of  network  secu- 
rity and  maybe  some  nention  of  that  should  go  into  this  section. 

Beyond  simply  mentioning  that,  however,  do  you  have  any  spe- 
cific recommendations  for  us  as  to  what  we  ought  to  do  in  terms 
of  targeting  research  funding  in  that  specific  area? 

Ms.  Braddon.  I  gaess  you've  just  identified  one  of  the  key  areas 
where  we  thought  that  it  might  belong  since  security  and  integrity 
of  the  data  that  you're  going  after  are  close  cousins  to  intellectual 
property. 

In  terms  of  specific  recommendations,  what  we'd  like  to  do  is  pro- 
vide you  with  some  specific  language  following  the  hearing. 

Mr.  Boucher.  All  right,  we'd  welcome  that  Thank  you  very 
much. 

[The  information  follows:] 
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May  11,  1993 

The  Honorable  Rick  Boucher,  Chairman 

Subcommittee  on  Science 

Committee  on  Science,  Space  and  Technology 

U.  S.  House  of  Representatives 

2319  Raybum  House  Office  Building 

Washington,  DC  20515 

Dear  Mr.  Chairman: 

On  behalf  of  the  Information  Industry  Association  (OA),  I  write  to  thank  you  for 
inviting  IIA  to  present  testimony  before  your  subcommittee  last  Thursday  on  the  High 
Performance  Computing  and  High  Speed  Networking  Applications  Act  of  1993,  H.R. 
1757.  I  hope  that  the  testimony  of  Cynthia  Braddon  of  McGraw-Hill,  Inc.,  chair  of 
nA*s  Public  Policy  and  Government  Relations  Council,  was  useful  to  you  and  the  other 
members  of  the  subcommittee. 

In  my  conversation  with  him  immediately  after  the  hearing.  Dr.  James  Wilson 
of  the  subcommittee  staff  urged  IIA  to  submit  proposals  for  amendments  to  H.R.  1757, 
based  upon  our  testimony,  as  soon  as  possible.  In  response  to  this  request,  we  have 
prepared  the  attached  five  proposed  amendments  for  your  consideration.  In  drafting 
these  amendments,  we  have  taken  a  minimalist  approach,  and  propose  only  those 
changes  most  essential  to  the  concerns  raisul  in  our  testimony.  We  are  continuing  to 
study  the  bill,  especially  the  proposed  amendments  to  section  102  of  the  Hi^ 
Performance  Computing  Act  of  1991  (HPCA),  and  may  have  further  suggestions  to 
offer. 

The  five  suggested  amendments  can  be  briefly  summarized  as  follows  (page 
references  are  to  H.R.  1757  as  introduced): 

(1)  Section  306  (Network  Access)  (pp.  10-11):  Under  this  amendment, 
authorized  training  programs  under  the  plan  would  include  education  in  respect  for 
privacy,  security,  and  intellectual  property  rights  in  the  Internet  milieu.  As  noted  in 
nA*s  testimony,  influencing  the  "Internet  culture**  on  these  issues  may  be  as  important 
as  technological  breakthroughs  in  developing  an  attractive  environment  for  providing 
information  services.  This  amendment  also  directs  OSTP  to  report  to  Congress  on 
recommendations  for  programs  to  protect  security,  privacy  and  intellectual  property 
rights,  in  partial  replacement  of  the  OSTP  reporting  requirement  under  current  section 
102(g)  of  the  HPCA. 

(2)  Section  307  (Research  in  Support  of  Applications)  (p.  12):  This  amendment 
expands  the  mandate  for  research  on  security,  privacy  and  data  integrity  to  specify  the 
closely  related  field  of  intellectual  property  protection  and  management.  This  topic  is 
so  critical  to  the  success  of  network-delivered  information  services  that  it  deserves 
specific  mention. 
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(3)  Section  310  (Applications  for  Libraries)  (p.  21):  This  amendment  recognizes 
that  resolving  copyright  management  issues  is  an  essential  step  in  developing  digital 
libraries.  While  it  is  important  to  incorporate  this  focus  into  several  of  the  specific 
project  areas  authorized  by  section  310(b),  especially  the  development  of 
high-performance  digitization  technology  under  section  310(b)(2),  we  suggest  that  it  be 
specified  as  a  separate  project  area  applicable  to  all  aspects  of  digital  library 
technology  devclc^ment.  The  amendment  also  clarifies  that  the  adoption  of  common 
standards  and  formats  would  be  on  a  voluntary  basis. 

(4)  Section  311  (Applications  for  Government  Information)  (pp.  23-24):  Strong 
policy  direction  is  the  key  for  a  successful  program  in  this  area.  OA's  minimalist 
approach  simply  calls  for  the  President  to  designate  a  lead  agency  (H.R.  1757  already 
specifies  lead  agencies  for  most  of  the  other  programs  it  authorizes)  with  a  mandate  to 
set  policy  guidelines  that  will  promote  a  competitive  marketplace  in  information 
services  based  on  government  information.  The  terse  policy  guidance  given  here 
reflects  the  consensus  on  this  issue,  as  exemplified  in  legislation  passed  by  the  House  in 
1990,  without  going  into  unnceded  detail.  The  amendment  also  clarifies  that  if  state 
and  local  government  information  is  included  in  section  31 1  projects,  it,  like  the 
corresponding  federal  data,  should  be  free  of  government  c<^yright  claims. 

(5)  HPCA  Section  101(b)  (Advisory  Committee)  (p.  25):  This  amendment  directs 
the  HPCAAC  to  report  on  the  impact  of  HPCA  activities  on  promotion  of  competition, 
and  sets  a  90-day  deadline  for  establishing  the  advisory  committee  and  getting  it  to 
work.  As  you  know,  the  previous  Administration  mooted  this  key  mechanism  for  pi^lic 
input  by  failing  to  appoint  any  advisory  committee  members. 

IIA  would  welcome  the  opportunity  to  discuss  these  suggested  amendments 
with  you  at  your  earliest  convenience.  I  will  follow  up  with  your  staff  to  schedule  an 
appointment  for  such  a  discussion. 

Thank  you  once  again  for  your  invitation  to  testify,  and  thank  you  in  advance 
for  your  consideration  of  these  suggested  amendments  to  H.R.  1757. 
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Mr.  Boucher.  Dr.  Massengale,  you  mentioned  in  your  comments 
the  concerns  that  have  arisen  in  the  education  community,  the  re- 
search communify  p;enerally»  about  the  transition  that  is  presently 
underway  which  might,  in  fact,  be  accelerated  to  some  extent  if  our 
provision  passes.  From  the  publicly-supported  NSFnet  backbone, 
which  is  generally  accessible  to  the  research  and  education  commu- 
nity without  charge  today,  to  an  environment  where  it  is  expected 
that  that  traffic  which  can  travel  on  a  commercial  network  and 
where  the  speed  of  the  commercial  network  is  adeq^uate  to  trans- 
port it,  would,  in  fact,  travel  through  that  commeraal  connection. 
And  the  NSFnet  would  then  be  reserved  for  that  kind  of  traffic  that 
requires  the  higher  speeds  that  only  the  NSFnet  can  make  avail- 
able and,  by  extension,  what  the  NkEN  itself  will  make  available 
when  it  becomes  more  operational. 

Now  I  know  that  the  community  is  somewhat  concerned  about 
that.  A  corollary  to  our  provision  which  essentially  would  say  that 
those  commercial  connections  would  have  to  be  purchased  where 
they  can  be  purchased,  is  that  the  NSF  would  be  providing  support 
of  a  financial  nature  to  the  research  and  education  community  to 
make  sure  that  those  commercial  connections  are  affordable  and 
that  people  who  need  access  to  tiie  network,  to  the  Internet,  for 
their  research  and  education  purposes  can  still  obtain  it. 

It  is  a  different  way  than  that  connectivity  as  assured  by  the  gov- 
ernment today,  but  one  that,  assuming  the  effectiveness  of  that 
program  of  supplements,  should  be,  nonetheless,  as  effective.  Is 
there  any  general  disagreement  with  that  trend  that  we  move  more 
toward  that  regime  as  opposed  to  the  current  way  of  doing  busi- 
ness? And  do  you  think  that  that  trend  generally  is  positive? 

Dr.  Massengale.  Chairman  Boucher,  first  let  me  say  that  I 
think  that  the  partnership  which  you  referred  to  here  is  important 
and  essential  for  us  to  function  effectively  and  efficiently  on  behalf 
of  all  of  our  citizens,  but  I  thuik  the  key  thing— and  you  ve  touched 
on  this — in  developing  a  good  transition  plan  is  to  develop  one  that 
provides  access  and  affordability.  To  me,  those  are  two  key  issues, 
and,  as  a  result,  there  are  some  other  issues  involved,  but  I  think 
we  need  to  have  a  timeframe  and  a  plan  worked  out  where  these 
are  in  place  before  we  make  that  transition.  I  think  we  expect  the 
commercial  networks  to  handle  those  that  they  can  afford  to  han- 
dle. And,  to  me,  this  is  something  we  need  to  work  together  on 
rather  than  being  in  competition  for. 

Mr.  Boucher,  Well,  I  agree  there  shouldn't  be  any  competition 
for  it.  As  you  indicated  in  your  remarks,  EDUCOM  is  plaiminp  to 
make  some  recommendations  to  us  with  regard  to  how  we  might 
assure  that  transition  in  a  somewhat  smoother  way,  and  well  look 
forward  to  getting  those  comments. 

Dr.  Massengale.  Thank  you. 

[The  information  follows:] 
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May  6, 1993 


Mr.  Rick  Boucher 

Chairman,  Subcommittee  on  Science 
United  States  House  of  Representatives 
Washington,  DC  20515 

Dear  Chairman  Boucher 

I  am  enclosing  a  proposed  revision  to  the  current  draft  of  HR1757,  covering  the 
issues  we  recently  discussed  in  connection  with  Section  102(d)  and  the 
presentation  of  President  Massengale  at  today's  hearing.  The  intent  of  the 
attached  revised  language  is  to  ensure  that  the  teraurution  of  direct  federal 
support  for  a  developmental  or  ;?re-commercial  service  on  the  Internet  for 
research  and  education  users  df>es  not  result  in  Ices  of  service  or  the  offering  of 
service  at  unreasonable  rates. 

We  believe  this  revised  provision  is  responsive  to  the  desire  of  both  the  federal 
establishment,  as  well  as  its  public  and  private  sector  networking  partners,  to 
successfully  transfer  network  services  and  applications  developed  with  federal 
support  on  the  Internet  to  commercial  sources.  At  the  same  time,  it  recognizes 
that  the  technology  development  process  is  seldom  totally  predictable,  and  that 
there  are  classes  of  publicly  needed  network  services,  such  as  rural  health  care, 
for  which  a  viable  private  sector  market  may  never  emerge.  It  also  protects  the 
interest  of  the  government  in  seeing  that  public  tax  dollars  are  expended  in  the 
most  economiod  way  possible. 

I  would  like  to  take  dtis  opportimity  to  express  a  more  geiveral  concern  about  our 
current  sitiution  and  your  proposed  legislation. 

First,  delays  in  issuing  the  solicitation  for  NSFNET,  coupled  to  the  rapid  growth 
of  the  Internet  in  general  and  NSFNET  in  particular,  have  created  an  unstable 
situation.  The  prospect  of  making  large  and  fundamental  changes  to  the 
economic  structure  of  NSFNET  at  the  same  time  that  irujor  operational  and 
technology  changes  are  made,  and  the  members  of  a  new  public-private 
partnership  are  selected,  is  an  undertaking  which  will  stretch  the  resources  of  the 
research  and  networking  community  to  the  limit.  The  legitimate  concerns  of 
those  in  the  community  with  responsibility  for  continuity  of  Internet  services  to 
faculty  and  students  have  not  been  diminished  by  the  lack  of  any  written 
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trax^ition  planning  information  from  NSF.  Your  personal  interest  in  ensuring 
that  the  forthcoming  mapr  changes  are  dealt  with  in  a  timely  and  professional 
manner  would  be  greatly  appreciated. 

Second,  as  we  discxissed,  the  shift  in  emphasis  of  the  federzi  NREN  program  in 
the  direction  of  applications  is  entirely  appropriate  and  wilt  be  of  great  benefit  to 
research  and  education.  However,  Aere  must  be  adequate  attention  given  to 
buttressing  the  entire  netwoilc  structtixe  ^^e  the  applications  woric  goes 
forward.  In  other  words,  as  we  broaden  the  base  of  connected  users,  and  deepen 
the  range  of  applications  supported  (Mi  the  network,  we  must  be  careful  not  to 
move  so  rapidly  that  we  fail  to  meet  necessary  stability  and  quality  of  service 
requirements.  In  tiiis  connection,  I  bdieve  that  the  ci^teen  month  limit  on  the 
provision  of  testbed  servioes,  which  are  redefined  in  your  bill  to  include  both 
connections  and  specific  oommimity  support  in  addition  to  the  purely 
experimental  work  izuiuded  in  the  odgkul  bill,  needs  careful  consideration.  My 
suggestion  would  be  that  a  date  beyond  the  conclusion  of  the  forthcoming 
dianges  in  NSFNFT  be  selected  in  consulution  with  the  appropriate  officials 
from  the  Executive  Branch. 

I  hope  you  find  these  comments  useful.  My  staff  and  I  look  forward  to  working 
with  the  committee  toward  successful  passage  of  this  important  legislation. 


President 

Enclosure 

cc  Dr.  Wilson 
Dr.  Nelson 
Dr.  Wolff 


246 


Enclosure  to  R.C.  Heterick,  Jr.  Itr 
MsLye,  1993 


Existing  text  from  HR1757: 

•-Section  102(d)  -  RESTRICTION  ON  USE  OF  HESTBED  NETWORKS. 

(1)  The  tesd^ed  networks  shall  not  be  txsed  to  provide  services  that  could 
otherwise  be  provided  satisfactorily  using  privately  operated  commercial 
networks. 

(2)  This  subsection  shall  take  effect  18  months  after  the  date  of  enactment  of 
the  High  Performance  Computing  and  High  Speed  Networking  Applications  Act 
of  1993." 

Proposed  new  text 

Section  102(d)  -  RESTRICTION  ON  USE  OF  TESTBED  NETWORKS. 

(1)  Subject  to  the  following  conditions,  the  testbed  networks  shall  not  be  used 
to  provide  services  that  could  otherwise  be  provided  satisfactorily  from 
commercial  sources: 

(a)  access  to  the  commercial  network  service<s)  must  be  available  in  at  least 
90%  of  the  locations  at  which  access  to  the  testbed  network  service(s)  is  provided; 

(b)  charges  for  use  of  the  commercial  network  service(s)  may  not  exceed  the 
greater  of  (i)  the  charges  paid  by  the  government  for  the  equivalent  testbed 
service(s),  or  (ii)  the  lowest  price  charged  by  commercial  network  service(s) 
providers  to  any  other  client. 

(2)  This  subsection  shall  take  effect  18  months  after  the  date  of  enactment  of 
the  High  Performance  Computing  and  High  Speed  Networking  Applications  Act 
of  1993/' 


251 


247 

Mr.  Boucher*  Ms.  Stout,  as  the  head  of  an  education  network 
in  the  State  of  Texas,  you  may  have  some  concerns  about  that 
same  issue,  and  if  you  do,  this  would  be  a  good  time  to  express 
them. 

Ms.  Stout.  Thank  you.  Chairman  Boucher. 

I  do  have  real  concerns  about  that.  After  having  worked  with  our 
State  network  and  watching  the  use  of  a  commercial  network 
where  you  could  not  predict  the  charge,  I  saw  a  limitation  of  use. 
Teachers  were  not  given  access  to  the  network;  students  were  not 
given  access  to  the  network  unless  it  was  a  flat  rate,  a  predictable 
cost. 

And  under  the  current  condition  that  we're  using  the  network 
right  now,  a  teacher  in  Texas  is  able  to  go  to  the  NASA  space  link 
or  check  the  iinderground  weather  at  the  University  of  Michigan 
without  additional  costs.  When  you  put  those  costs  on  there,  tiiey 
can't  access.  That's  going  to  preclude  their  use.  I  don't — think  it 
does  take  a  close  partnership,  but  it's  with  real  concern  that  I  see 
this  trend  going. 

What  I  have  is— I  feel  like  I've  got  my  finger  in  a  dike  because 
we  have  one  educator  signing  for  TENET  every  30  minutes.  They, 
the  teachers,  feel  a  sense  of  entitlement  to  this.  Now  if  we  were  to 
say  you  have  to  have  an  additional  fee  for  this,  I  don't  think  they 
can  use  it  and  they  certainly  could  not  allow  children  to  use  it.  So 
there's  grave  concern. 

Mr.  BOUCHER.  Okay.  On  the  general  issue  of  providing  supple- 
ments directly  to  the  research  and  educational  community,  perhaps 
through  the  regional  networks  as  the  recipient  agency,  that  would 
assure  the  ability  to  purchase  commercial  connections  to  the 
Internet,  do  you  have  anj  mment  on  that  general  trend,  which 
is  the  direction  in  which  the  National  Science  Foundation  is  mov- 
ing even  today? 

Ms.  Stout.  Well,  of  course,  in  our  State  we  have — our  State  has 
a  regional  network,  and  I  think  we  don't — ^we  haven't  had  Federal 
funcung  for  that  network,  but  I  feel  like  that  is  the  proper  applica- 
tion to  get  those  connections. 

Mr.  BOUCHER.  Your  research  and  education  users,  however, 
when  they  obtain  access  to  the  Internet  

Ms.  Stout.  Right. 

Mr.  Boucher  [continuing].  Are  doing  so,  essentially,  through  a 
Federal  subsidy  because  of  the  NSF  operation  of  NSFnet.  And  what 
the  NSF  is  proposing,  through  its  recompetition  for  the  manage- 
ment of  the  NSFnet  backbone,  is  that  those  who  can  purchase  com- 
mercial connections  do  so,  even  though  they  may  be  research  and 
education  users.  And  in  order  to  make  that  affordable,  in  the  ab- 
sence of  NSFnet  subsidy  for  operation  of  the  backbone  for  those 
same  users,  the  NSF  would  simplv  provide  the  subsidies  directly. 
Now  that's  the  trend  in  which  theyre  moving. 

Do  you  have  any  comment  on  that  general  direction? 

Ms.  Stout.  I  think  that  we  have  to  have  a  subsidy  provided  be- 
cause we  need  a  public  education  network. 

Mr.  Boucher.  In  one  form  or  the  other,  you  need  the  subsidy? 

Ms.  Stout.  In  one  form  or  the  other,  that's  correct. 

Mr.  Boucher.  And  it  needs  to  be  workable;  that's  your  message? 

Ms.  Stout.  Absolutely. 
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Mr.  Boucher.  All  right.  Mr.  Masten? 

Mr.  Masten.  I  just  wanted  to  add  a  comment,  which  is  I  think 
for  all  of  us  who  are  developing  services  in  these  areas,  it's  not  al- 
ways possible  to  anticipate  at  the  beginning  what  the  volume  of 
use  will  be,  and  part  of  the  economic  issue  here  is  the  band  width 
of  the  connection  and  what  volume  you're  going  to  require  in  order 
to  serve  your  users. 

Libraries  have  a  tradition  of  welcoming  everybody  who  can  come 
in  when  the  door  is  open,  and  if  we  get  too  gooa  at  what  we're 
doing,  we  could  find  ourselves  buried  under  the  cost  of  connection, 
because  to  the  extent  that  it's  sensitive  to  volume,  thafs  a  real 
issue  for  us.  So  I'd  just  like  to  mention  that  as  a  caution,  that  pay- 
ing attention  and  even  considering  ceilings  or  caps  or  something 
like  that  might  be  important  as  a  way  to  provide  some  planning 
ability  on  the  part  of  local  entities,  knowing  that  if  they  succeed, 
they  won't  be  penalized. 

Mr.  Boucher.  While  you're  speaking,  let  me  ask  you  a  question 
about  the  extent  to  which  libraries  are  placing  in  digital  form  their 
printed  materials  today.  You  mentioned  that  it  is  happening  in 
some  places. 

One  of  the  concerns  that  I  have — and  we  direct,  in  fact,  research 
funding  in  the  legislation  to  address  this — is  that  as  the  informa- 
tion is  Deing  stored  in  digital  form,  the  formats  in  which  it  is  being 
stored  may  not  be  entirely  compatible  between  one  library  and  an- 
other, and  if  you  have  persons  with  PCs  located  at  a  variety  of 
places  around  the  country,  they  may  not  be  able,  once  the  network 
is  fully  operational,  to  access  those  digital  libraries  with  a  common 
set  of  commands. 

Do  you  have  any  comment  on  the  extent  to  which  there's  some 
effort  now  to  assure  compatibility  and  how  much  of  a  task  is  it 
going  to  be  for  the  Federal  Government  to  encourage  that  common 
set  of  stfitndards  and  protocols? 

Mr.  Masten.  Well,  I  think  there  is  number  of  issues  that  youVe 
raised  there.  The  library  community,  speaking  both  in  the  context 
of  the  American  Library  Association  and  also  the  Association  of  Re- 
search Libraries,  and  the  research  arm  which  is  the  Research  Li- 
braries Information  Network,  based  in  Palo  Alto,  all  of  these  bodies 
have  over  time  and  out  of  self-interest  developed  a  great  deal  of— 
consensus  isn't  the  word  yet,  but  attention  to  the  problems  of  com- 
patibility. 

I  think — and  I'm  not  a  technician,  so  I'm  not  going  to  speak  with 
too  much  authority  on  this — that  the  problems  of  compatibility 
when  you  find  your  way  into  another  library  across  the  network, 
you  certainly  are  going  to  have  to  deal  with  the  searching  routines, 
and  so  forth,  that  are  available,  say,  within  a  campus  when  you  ar- 
rive there  through  the  Internet.  There  is  a  problem  of  so-called  nor- 
malizing the  feedback  that  the  user  gets,  so  that  he  or  she  can  un- 
derstand and  be  familiar  and  comfortable  with  those  search  re- 
quirements. You  know,  at  the  moment  it  almost  requires  a  guide- 
book for  the  user  moving  through  the  Internet  to  know  what 
routines  they're  going  to  have  to  follow  as  they  move  from  location 
to  location. 

But  I  don't  think  those  are  insurmountable  at  all,  and  I  don't 
know,  actually,  that  a  governmental  approach  is  the  final  answer 
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to  that  Those  communitieB  have  tried  to  develop  protocols  them- 
selves. And  I  think  in  some  ways  the  technical  issues  of  trans- 
mission standards,  and  so  on,  have  been  resolved  the  most  easily. 

Tm  not  sure  if  Fm  answering  all  of  the  parts  of  your  question. 
You  also  began  by  saying  that  you  were  interested  in  the  way  in 
which  libraries  have  been  developing  digital  materials,  and  cer- 
tainly one  of  the  potential  obstecles  to  them  moving  across  the 
Internet  or  its  successor  are  these  issues  of  compatibility,  but  I 
think  the/re  resolvable. 

Mr.  Boucher.  Well,  I  hope  they're  resolvable.  Tm  just  wondering 
how  big  a  tosk  if  s  going  to  be  to  resolve  them  and  to  what  extent 
tiie  governments  role  should  be  directed  toward  that. 

Dr.  Detmer,  your  comment,  please? 

Dr.  Detmer.  I  think  this  is  important  in  medical  informatics.  I 
can't  speak— and  Ym  not  an  expert  in  the  details,  but  I  think  the 
difficulty  up  imtil  recently  has  been  user^friendliness  from  the 
human  interface  side,  but  what  I  think  you're  speaking  to  is  the 
user  friendliness  from  the  machine  interface  side,  and  that,  I  think, 
:s  a  fairly  complicated  issue,  but  extraordinarilv  important,  and 
this  issue  of  transparency  and  compatibility,  so  that  you  can  have, 
essentially,  the  equipment  talk  to  itself  as  it  needs  to  is  a  very  im- 

Eortant  matter.  But  I'm  confident  that  an  advisory  group  would 
ave  expertise,  certainly,  that  could  obviously  track  on  that  as  well. 
Mr.  Boucher.  What  Fm  really  looking  at,  maybe  something  a  lit- 
tle simpler,  and  that  is  just  the  notion  that  we  will  store  the  data 
in  formate  that  are  compatible  with  the  formate  in  which  other 
date  is  stored  by  other  libraries  around  the  country.  So  that  a  user 
will,  in  fact,  be  able  to  dial  up  any  library  in  the  country,  browse 
through  the  electronic  index,  retrieve  whatever  document  he  is 
looking  for,  maybe  print  it  out  there  in  his  living  room  on  his  laser 
printer,  and  be  able  to  do  that  with  a  common  set  of  commands 
with  respect  to  any  library  whose  files  he's  browsing  through.  It's 

really  a  

Dr.  Detmer.  Well,  part  of  the  

Mr.  Boucher.  I'm  sorry. 

Dr.  Detmer.  Well,  excuse  me.  Had  you  finished?  I'm  sorry. 

I  think  part  of  the  challenge  on  that  is  if  you  make  the  standards 
too  tight  and  too  rigid,  then  you  lose  some  of  the  flexibilities  of 
being  able  to  interface  with  it,  too,  and  that's  part  of  the  tension 
that  is  in  some  of  this  business  of  how  do  you  set  the  formate  and 
the  standards,  and  do  they  then  become  actually  a  tension  against 
future  progress  and  get  m  your  way? 

Mr.  BOUCHER,  That's  a  very  fair  point. 

Dr.  Massengale? 

Dr.  Massengale.  Chairman  Boucher,  I'd  like  to  indicate  that 
within  our  national  association  that  we  have  two  groups.  One  is  a 
commission,  the  Commission  on  Information  Technologies,  that's 
working  on  these  very  issues,  copyright  and  intellectual  property, 
as  well  as  the  thines  we've  mentioned  here.  And,  also,  within  the 
AAU  organization,  there's  a  special  library  committee  headed  up  b^ 
Dr.  Hannah  Gra3r,  who  is  the  president  of  the  University  of  Chi- 
cago, that's  worlang  on  these  veiy  issues.  And  I  think  they'd  be 
glad  to  offer  specific  suggestions  later  if  you'd  like  for  them  to  do 
that. 
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Mr.  Boucher,  Well,  it  would  be  extremely  helpful.  Fm  not  sure 
for  purposes  of  passing  this  bill  that  we  need  to  rnqmre  into  much 
greater  detail  about  it.  We  have  targeted  this  as  an  area  where  re- 
search and  development  fimding  is  necessary.  The  specific  use  of 
that  money  would  be  directed  by  the  advisory  committee,  as  well 
as  the  other  Federal  agencies  that  participate  in  the  research.  And 
so  there  is  plenty  of  opportunity  to  fine-tune  the  direction  of  that 
down  the  road. 

I  was  just  trying  to  get  a  general  sense  as  to  how  significant  that 
problem  is,  and  I  gather  that  it  is  one  of  sufficient  significance  that 
we  need  to  target  or  direct  research  toward  it. 

Dr.  Massengale.  Correct. 

Mr.  Boucher.  Let  me  ask  you  another  very  broad  question,  and 
I  ask  this  because  I  rather  suspect  that  at  some  point  early  on  in 
the  process  of  passing  this  bill,  perhaps  as  early  as  the  markup  in 
full  committee,  that  the  objection  may  be  raised  that  we're  spend- 
ing over  a  period  of  years  more  than  a  billion  dollars  and  that 
these  are  tough  fiscal  times  and  that  perhaps  this  money  should 
not  be  appropriated  at  all. 

And  so  my  question  to  you  is  this:  if  we  do  not  target  these  re- 
search applications  in  terms  of  using  the  network  for  health  care 
delivery,  tor  digitizing  and  retrieving  the  information  from  librar- 
ies»  of  distance  learning  for  educational  purposes,  of  making  avail- 
able the  vast  stores  of  government  information,  which  are  the 
broad  areas  we've  targeted  here,  is  it  likely  that  these  applications 
will  arise  on  their  own  within  an  acceptable  period  or  time  and 
that,  without  any  government  research  and  development  fimding 
targeted  toward  this,  that  Americans  will  ei\joy  the  full  use  of  the 
ixifonnation  superhighway  that  this  legislation  contemplates? 

Mr.  Massengale? 

Dr.  Massengale.  Mr.  Chairman,  I  might  respond  to  that  ini- 
tially. And  I  would  simply  say  that  I  see  this  as  investment  in  our 
future  as  a  nation,  because  if  we're  going  to  compete  worldwide  as 
a  society,  I  think  we  have  to  make  investments  in  this  type  of  tech- 
nology. 

The  two  areas,  as  you  well  know,  that  we  now  I  think  still  lead 
the  world  in  in  terms  of  export-import  relationship,  one  is  high 
technology;  the  other  is  agriculture.  And  this  is  an  area  that  I  don*t 
think  we  can  afford  to  lose  that  leadership  in,  and  we  need  to  be 
pushing  ahead  and  developing  applications,  as  well  as  finding  new 
research  information  and  their  applications  to  keep  us  competitive 
as  a  society,  nation. 

Mr.  Boucher.  And  without  the  reseao'ch  fimdine  that  we're  pro- 
viding, it's  unlikely  that  these  applications  woulcT  be  made  avail- 
able any  time  that's  within  the  acceptable  future? 

Dr.  Massengale.  I  think  that's  true.  And,  as  well,  it's  a  national 
problem.  It's  not  a  problem  of  any  one  institution  or  any  one  state. 

Mr.  Boucher.  Okay,  good.  Mr.  Masten? 

Mr.  Masten.  I  think  we've  been  in  an  environment  where  insti- 
tutions have  tried  to  wrestle  with  these  problems  on  their  own  and 
have  made  sort  of  limited  adjustments  and  made  efforts,  as  we 
have,  for  example,  to  develop  a  screen  for  our  users  that  is  a  guide 
to  150  locations  on  the  Internet  and  tells  them  a  little  bit  what  to 
do  when  they  get  there,  but  that's  not  a  substitute  for  the  kind  of 
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standard  format  that  can  be  made  available  across  the  coimtry  and 
make  the  ease  of  use  tiiat  much  better  for  everybody. 

Fd  also  like  to  say  that  we  just  all  have  a  stake  in  information 
flow  across  the  country.  In  our  case»  we  are  developing  our  science 
and  economics  library  as  a  resource  for  both  local  and  national  eco- 
nomic development.  We  will  have  data  about  Eiiropean  and  Pacific 
Rim  markets  that  we  think  everyone  should  get  a  snot  at.  And  any- 
thing that  slows  our  ability  to  disseminate  that  information  is  sim- 
ply a  drag  on  our  ultimate  competitiveness.  If  we  can't  put  that  in 
the  hands  of  entrepreneurs  who  want  to  explore  those  markets, 
we're  hurting  ourselves. 

So  we  think  that,  as  usual,  both  the  way  our  economic  and  politi- 
cal systems  work,  getting  information  out  is  the  way  to  make  it 
work  the  best  and  most  competitively. 

Mr.  Boucher.  Okay,  thank  you  very  much. 

Ms.  Stout? 

Ms.  Stout.  I  think  one  of  the  most  important  things  we  can  do 
with  this  bill  is  think  of  it  in  terms  of  investment  in  our  intellec- 
tual infrastructure.  Without  the  stimulus  of  this  bill,  I  doubt  that 
we  will  have  it  developed  for  a  K-12  education  except  in  some  iso- 
lated areas.  So,  to  me,  it's  extremely  important  that  we  have  the 
ability  to  be  able  to  see  this  bill  fully  fimded,  and  think  of  it  more 
than  distance  learning,  but  learning  in  all  aspects  of  education.  So 
it's  critical  to  the  success  of  schools. 

Mr.  Boucher.  All  right.  Dr.  Detmer? 

Dr.  Detmer.  Yes.  In  terms  of  competitiveness,  I  think,  clearly, 
there's  been  a  lot  of  attention  given  to  how  health  care  costs  are 
affecting  national  competitiveness.  Of  technologies  that  really,  I 
think,  have  promise  to  really  enhance,  bootstrap  significant  gains 
in  productivity  in  the  health  care  dollar,  I  don't  see  anything  on  the 
horizon  that  matches  this  with  the  possible  exception  of  some  of 
tile  things  coming  from  human  genome  research. 

But  both  of  those  issues  are  federally  financed  and  will  require 
it  to  possibly  be  able  to  get  this  done.  The  entire  Nation,  I  believe, 
will  ride  from  that,  actually,  internationally  much  better  than  they 
will  possibly  be  able  to  without  it. 

Mr.  Boucher.  Ms.  Stout,  I  have  a  Question  for  you  that  sort  of 
deals  with  the  intramural  competition  between  a  couple  of  Federal 
agencies,  but  I  need  your  guidance  as  to  how  we  shovdd  resolve  the 
dispute. 

One  of  the  recommendations  is  that  the  direct  connections  mon- 
ies to  link  institutions  of  learning,  local  libraries,  local  governments 
to  the  Internet  should  be  provided  in  a  program  administered  by 
the  NTIA,  which  is  an  agency  within  the  Department  of  Commerce 
tiiat  heretofore,  has  made  grants  for  public  telecommunications, 
public  broadcasting  equipment  and  the  like^  and  advises  the  Ad- 
ministration generally  on  communications  policy.  But  thej^re  say- 
ing that  it  ought  to  assume  now — some  parties  say  that  it  ought 
to  assume  now  this  broader  role  of  providing  the  direct  connections 
money  for  local  schools,  libraries,  and  local  governments. 

The  other  school  of  thought  is  that  the  National  Science  Founda- 
tion, given  its  past  history  and  performan<»  in  terms  of  networking 
teclmologies  and  its  experience  in  supporting  the  educational  com- 
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munity  generally,  is  the  agency  (hat  shcuM  administer  this  par- 
ticular program. 

Now  youVe  had  a  great  deal  of  experience  administering  a  net- 
work for  educational  purposes  in  the  State  of  Texas.  Do  you  have 
any  guidance  for  us  as  to  which  of  these  agencies  is  better 
equipped  to  discharge  that  mission  and  where  we  might  get  the 
greater  public  benefit,  depending  on  the  choice  we  make? 

Ms.  Stout.  Chairman  Boucher,  IVe  looked  at  information  and 
how  we  can  disseminate  the  network  and  what  agencies  might  play 
the  best  role.  I  have  to  really  look  very  carefully  at  the  National 
Science  Foundation  as  being  that  agency.  The  reason  for  that  is 
you  can't  just  put  money  out  there  for  infrastructure  without  train- 
ing, without  research,  and  without  an  tmderstanding  of  what  it's 
going  to  be  used  for.  And  I  don't  see  that  same  track  record  with 
tibe  Department  of  Commerce.  I  equate  it  to  sort  of  like  the  shotgun 
effect;  you  throw  it  out  there,  but  they  don't  connect  anywhere. 

I  feel  like,  you  know — understand,  you  have  to  imderstand  the 
culture  of  schooling  and  appropriate  applications,  and  I  think  that's 
why  the  National  Science  Foundation  can  play  a  critical  role. 

But  I  also  must  say  we  have  to  look  at  the  other  agencies  to 
make  sure  that  we're  in  partnership  together.  In  our  State  we  do 
have  other  State  agencies  that  deal  with  telecommimications,  but 
we  selected  the  University  of  Texas,  Office  of  Telecommunication 
Service,  because  they  have  a  good  tmderstanding  of  the  networking 
and  what's  required.  So  I  really  do  have  to  go  back  and  support  the 
National  Science  Foundation  because  they  understand  the  tooling 
and  the  whole  process  of  whafs  involved  in  this. 

And  111  give  you  a  real  quick  statement.  I  will  never  forget  the 
fear  in  one  superintendent  when  he  found  out  that  his  teachers  re- 
ceived the  information  from  the  Texas  Education  Ageacy  at  the 
same  time  he  did.  It's  the  change  in  cultural  order,  and  we  have 
to  understand  how  to  handle  this. 

Mr.  Boucher.  Okay.  Does  anyone  else  want  to  comment  on  that 
specific  question?  Dr.  Massengale,  your  experience  would  be  wel- 
come on  that  issue,  if  you'd  care  to  share  it  with  us. 

Dr.  Massengale.  Well,  thank  you,  Chaiiman  Boucher. 

I  would  agree  with  what  Ms.  Stout  said.  I  think  the  National 
Science  Foimdation  does  have  a  good  track  record  of  working  with 
institutions  and  state  agencies,  and  so  forth,  and  I  believe  that 
record  of  experience  is  something  we  should  build  on. 

Mr.  Boucher,  Okay,  thank  you. 

Dr.  Detmer,  I  have  one  final  question,  and  111  ask  that  of  you. 
You  mentioned  in  your  testimony  the  Computer-Based  Patient 
Record  Institute  

Dr.  Detmer.  Right. 

Mr.  Boucher  [continuing].  And  we're  not  familiar  with  that.  I 
wonder  if  you  could  tell  us  what  it  is  and  how  it  functions  and 
what  role  you  would  see  that  institute  plaving,  if  any,  in  the  tele- 
communications future  with  regard  to  health  care  delivery,  and  to 
the  extent  Uiat  we  should  be  aware  of  its  function  and  incorporate 
that  in  some  way  either  in  the  legislation  or  the  planning  process, 
your  advice  would  be  welcome. 

Dr.  Detmer,  Thank  you  very  much.  Chairman  Boucher. 
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The  CPW,  the  Computer-baaed  Patient  Record  Institute,  was 
recommended,  actually,  in  the  Institute  of  Medicine  report.  It  didn't 
exist  at  that  point.  It  was  recommended  that  it  be  formed  becaiise 
the  feeling  was  if  this  technolo^  were  to  be  developed,  it  would 
need  some  organization  to  track  it,  a  public-private  partnership  or- 
ganization to  look  at  this  over  a  10-year  period  as  this  developed, 
to  look  at  its  coordination,  to  make  sure  that  the jplayers  were  talk- 
ing to  one  another,  that  things  weren't  going  ofif  too  much  in  any 
one  direction  without  folks  knowing  about  it,  in  a  sense,  an  advi- 
sory committee  for  this  initiative,  much  like  you're  talking  about 
for  the  high  performance  initiative. 

The  American  Medical  Association,  the  American  Hospital  Asso- 
ciation, the  American  Nursing  Association,  the  Chamber  of  Com- 
merce, the  American  Health  Information  Management  Association, 
a  variety  of  those  initially  incorporated  this  entity.  And  since  that 
time,  a  wide  variety  of  educational  institutions  and  others  have 
come  onboard  with  that.  ^ 

The  AHCPR  on  the  Federal  side,  the  National  Library  of  Medi- 
cine, and  some  people  in  HCFA  and  DOD  have  had  informal  rela- 
tionships to  the  CPRI,  but  there's  not  been  an  explicit  link  on  tiie 
Federal  side  to  this  largely  public  entity  at  this— or  private  entity 
at  this  point.  ^  „  , ,  ^ 

I  think  that— thafs  where  I  think  that,  actually,  if  we  could  forge 
that  partnership  to  track  the  pieces  of  this  that  relate  to  the  com- 
puter-based record,  it  would  be  helpful.  It's  a  fledgling  organiza- 
tion, but  it  has  the  right  players  at  the  table.  I  think  it  is  making 
progress,  and  certainly  for  that  piece  of  it  to  see  that  coordination 
occur,  I  think  is  very  important. 
Mr.  Boucher,  Thank  you  for  that  explanation. 
Ms.  Braddon  in  her  testimony  talked  generally  about  the  integ- 
rity of  intellectual  property  bemg  maintained  as  data  flows  on  a 
high  speed  network.  Do  you  have  any  similar  concerns  about  the 
ownership  interests  in  patient  records?  Is  this  something  that 
ought  to  Be  addressed  from  the  governmental  perspective? 

Dr.  Detmer,  That  clearly  is  a  part  of  the  agenda  that  was  laid 
out  by  the  lOM  report  for  exactly  that  reason;  there  are  a  lot  of 
issues  in  there,  absolutely. 

Mr.  Boucher,  Are  there  recommendations  to  us,  perhaps  not  for 
the  purview  of  this  particular  committee,  since  we're  focused  most- 
ly on  research,  but  are  there  recommendations  to  us  as  a  Congress 
as  to  how  we  might  appropriately  address  those  concerns?  Think 
about  it,  and  if  you  have  some,  send  them  my  way. 

Dr.  Detmer.  All  right.  Okay,  111  be  happy  to  send  somethmg 
along.  - 

Mr.  Boucher.  I'm  burdened  with  the  responsibility  of  serving  on 
the  committee  that  has  intellectual  property  jurisdiction  as  well.  So 
we  could  maybe  take  that  up  in  a  different  forum. 

I  want  to  express  the  thanks  of  the  subcommittee  for  their  very 
helpful  testimony  here  today  and  their  patience  in  sitting  through 
a  series  of  roUcall  votes  on  the  floor.  Your  information  will  be  re- 
viewed very  carefully  by  the  members  and  staff,  and  as  we  make 
refinements  to  this  measure,  we  will  certainly  take  your  rec- 
ommendations into  account.  And  we  may  propound  additional 
questions  to  you.  So  don't  be  surprised  if  you  hear  from  us. 
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With  the  subcommittee's  thanks,  this  panel  is  excused  and  this 
hearing  is  adjourned. 

[Whereupon,  at  3:36  p.m.,  the  subcommittee  adjourned,  subject 
to  the  call  of  the  Chair.] 
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ILR.  1757— fflGH  PERFORMANCE  COMPUTD^G 
AND  raOH  SPEED  NETWORKING  APPUCA- 
TIONS  ACT  OF  1993 


TUESDAY,  MAY  11,  1993 

House  of  Represenptatives, 
Committee  on  Science,  Space,  and  Technology, 

Subcommittee  on  Science, 

Washington,  DC, 

The  Subcommittee  met,  pursuant  to  call,  at  9  a.m.,  in  room  2318, 
Raybum  House  Office  Building,  Hon.  Rick  Boucher  (chairman  of 
the  subcommittee),  presiding. 

Mr.  Boucher.  The  Subcommittee  will  come  to  order. 

This  morning,  the  Science  Subcommittee  continues  its  series  of 
hearings  on  the  High  Performance  Computing  and  High  Speed 
Networking  Applications  Act  of  1993,  H.R.  1757.  In  addition,  the 
Subcommittee  will  receive  testimony  today  on  the  status  of  the  im- 
plementation of  the  High  Performance  Computing  Act  of  1991.  H.R. 
1757  amends  the  1991  Act  to  capture  the  promise  of  high  perform- 
ance computing  and  high  speed  networking  for  applications  in 
health  services,  education  and  access  to  information  stored  in  li- 
braries and  depositories  maintained  by  the  government. 

The  1991  Act  and  H.R.  1757  support  research,  development  and 
demonstration  activities  which  are  essential  to  achieve  the  admin- 
istration's goal  of  creating  information  superhighways  for  the  Na- 
tion. In  particular,  H.R.  1757  embodies  the  information  infrastruc- 
ture provisions  of  the  President's  technology  plan  released  on  Feb- 
ruary 22nd,  and  entitled  Technology  tor  America's  Economic 
Growth." 

Our  goal  is  to  make  new  network  technologies  widely  available 
to  the  public  for  such  applications  as  routing  medical  information 
at  unprecedented  speeds,  developing  network-accessible  digital  li- 
braries, linking  schools  and  teachers  for  distance  learning,  and  dis- 
seminating the  vast  stores  of  government  information.  The  bill  will 
foster  the  creation  of  a  common  set  of  standards  and  protocols  for 
use  of  the  high  speed  network,  and  will  finance  the  development 
and  demonstration  of  new  networking  technologies. 

This  is  the  third  hearing  in  a  series  scheduled  by  this  Sub- 
committee on  the  provisions  of  H.R.  1757.  Previously  we  received 
testimony  from  the  Director  of  the  Office  of  Science  and  Technology 
Policy,  from  the  computer,  telecommunications  and  information  in- 
dustries, and  from  a  wide  range  of  users  of  network  services.  The 
main  thrust  of  the  testimony  we  have  received  to  date  from  a  wide 
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array  of  witnesses  has  supported  the  need  for  the  legislation  and 
endorsed  the  major  components  of  the  bill. 

The  witnesses  cited  many  examples  of  the  potential  benefits  of 
high  speed  networks  and  made  tiioughtful  recommendations  on 
ways  to  improve  certain  proviuions  of  the  legislation.  In  addition, 
they  imderscored  the  importance  of  wide  access  for  all  segments  of 
the  population  to  the  information  superhighway,  and  the  need  for 
interconnection  and  interoperability  of  the  many  components  which 
constitute  the  information  infrastructure. 

During  today's  hearing  we  invite  our  witnesses  to  comment  on 
the  provisions  of  the  bill  and  to  recommend  additional  purposes  to- 
ward which  Federal  research  efforts  should  be  targeted.  We  also  in- 
vite comments  on  the  progress  which  has  been  made  toward 
achieving  the  goals  of  the  1991  legislation,  the  High  Performance 
Computing  Act.  Since  the  basic  administrative  structure  for  the 
High  Performance  Computing  Program  is  the  same  as  the  applica- 
tions program  envisioned  in  H.R.  1757,  we  are  particularly  inter- 
ested in  learning  about  the  lessons  that  have  been— that  are  avail- 
able to  date,  and  whether  changeb  are  needed  to  the  1991  statute 
to  in\prove  the  operation  of  the  program.  We  also  hope  to  learn 
more  about  the  significance  of  the  results  that  are  emerging  from 
the  High  Performance  Computing  Program. 

I  particularly  want  to  extend  the  Subcommittee's  welcome  to  Dr. 
Donald  Lindberg,  who  is  Director  of  the  National  Coordination  Of- 
fice for  the  Hirfi  Performance  Computing  and  Communications 
Program.  The  onice  he  heads  was  established  by  OSTP  partly  in 
response  to  concerns  from  the  R&D  commxmity  about  the  need  for 
tighter  management  control  of  and  a  single  point  of  contact  for  in- 
formation about  the  High  Performance  Computing  Program.  We 
are  interested  in  reviewing  the  activities  of  his  office  and  in  obtain- 
ing the  views  of  our  other  witnesses  concerning  its  effectiveness. 

We  also  extend  the  Subcommittee's  welcome  to  our  other  wit- 
nesses who  have  traveled  from  various  locations  in  the  Nation  to 
be  present  this  morning.  We  will  very  much  look  forward  to  your 
testimony. 

And  pending  that,  I  would  like  to  recognize  the  gentleman  from 
Texas,  Mr.  Johnson,  for  his  opening  comments. 

Mr.  Johnson.  Thank  you,  sir.  I  appreciate  that. 

Mr.  Chairman,  I  would  like  to  thank  and  welcome  our  distin- 
guished guests  as  well,  and  look  forward  to  hearing  their  testimony 
on  the  benefits  of  the  High  Performance  Computing  Act. 

I  understand  the  objectives  of  this  plan  and  realize  it  offers  valu- 
able services.  But  I  question  the  role  the  government  plays  in  its 
implementation,  and  there  we  may  have  some  disagreement. 

The  Federal  Government  has  a  $4  trillion  debt,  and  with  this  in 
mind,  is  it  wise  for  our  government  to  provide  a  billion  and  a  half 
in  new  funding  for  a  program  that  has  already  been  funded  for  1.8 
billion? 

Last  month,  Dr.  Gibbons,  President  Clinton's  Director  of  the  Of- 
fice of  Science  and  Technology  Policy,  came  before  this  Committee 
to  discuss  this  Act  and  how  it  was  to  be  funded,  and  stated  ''One 
shouldn't  just  always  ^o  out  and  be  looking  for  brand-new  money 
because  we  are  not  going  to  find  it."  So  where  is  this  new  money 
coming  from? 
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Only  two  options  seem  appropriate:  increasing  the  deficit  or  rais- 
ing taxes  on  the  American  people,  both  of  which  I  feel  are  wrong. 

This  measure  sdso  creates  and  expands  our  bureaucracy.  Amen- 
cans,  especially  in  my  district,  want  the  Federal  Govenunent  to 
shrink,  not  expand.  They  know  that  our  continued  economic  recov- 
ery depends  on  private  sector  jobs,  not  a  larger  bureaucracy.  And 
I  think  we  can  adiieve  what  we  want  to  achieve  without  involving 
the  government  to  the  degree  that  we  are  trying  to  do. 

We  have  got  to  stop  competing  with  the  private  sector,  and  I 
think  this  measure  in  its  present  form  puts  our  government  in  di- 
rect competition  with  the  private  sector,  and  we  ought  to  try  to 
help  private  business,  not  hinder  them. 

And  I  think  we  are  on  the  right  track  with  this  program,  but  I 
think  the  funding  needs  to  be  in  question.  I  hope  we  can  address 
these  concerns  during  this  series  of  hearings. 

And  I  thank  you,  Mr.  Chairman. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Johnson.  And  we  will 
welcome  the  witnesses'  response  to  the  statements  that  you  have 
made  as  well  today.  t>    t%  u 

We  now  will  welcome  our  first  panel  of  witnesses:  Dr.  Donald 
Lindberg,  Director  of  the  National  Coordination  Office  for  High 
Performance  Computing  and  Commimications  and  Director  of  the 
National  Library  of  Medicine;  Dr.  Malvin  H.  Kalos,  Director  of  the 
Cornell  Theory  Center  in  Ithaca,  New  York-  Dr.  Jeff  Kalb,  Presi- 
dent and  Chief  Executive  Officer  of  MasPar  Computer  Corporation; 
Dr.  Edward  Masi,  President  of  Supercomputer  Systems  Division  of 
the  Intel  Corporation;  and  substituting  today  for  Dr.  Edward 
Lazowska  is  Dr.  Fred  Weingarten,  the  Executive  Director  of  the 
Computing  Research  Association;  Dr.  David  K.  Herron,  Senior  Re- 
search Scientist  of  Lilly  Research  Laboratories,  and  Mr.  John  Gage, 
Director  of  the  Science  Office  for  Sun  Microsystems  Laboratories, 
Inc. 

Before  turning  to  this  panel  of  witnesses,  I  would  like  to  recog- 
nize the  gentlewoman  from  California,  Ms.  Eshoo,  who  has  several 
comments  to  make,  particularly,  I  think,  with  reference  to  some  of 
the  witnesses  who  are  on  our  panel  this  morning. 

Ms.  ESHOO.  Thank  you,  Mr.  Chairman.  And  good  morning  every- 
one, and  a  special  welcome  to  all  of  the  distinguished  doctors  here 
on  the  panel.  It  almost  seems  as  if  we  should  be  having  a  health 
care  hearing  with  all  the  doctors  that  are  here.  ^ 

1  would  lie  to  extend  a  special  warm  welcome  to  John  Gage  and 
to  JeflF  Kalb  who  come  from  my  distinguished  district,  the  14th  Dis- 
trict in  California,  the  home  of  Silicon  Valley.  You  are  very  good 
to  travel  all  this  way  and  to  enlighten  us. 

So  those  are  my  comments  this  morning,  and  I  hope  at  some 
point  you  will  address  the  comments  of  my  distinguished  colleague, 
the  ranking  Republican  member  of  the  panel,  because  I  think  that 
he  raises  very  good  points.  But  I  also  understand  that  what  you  are 
all  here  for  is  to  forge  an  important  partnership  from  where  you 
are  with  the  Federal  Government  being  a  leader,  and  also  enabling 
what  you  all  are  here  this  morning  to  testify  on  and  what  you  do 
with  your  professionalism  at  home. 

So  welcome,  and  it  really  is  wonderful  to  see  you  here.  Thank 
you. 
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Mr.  Boucher.  Thank  you  very  much.  Ma.  Eahoo. 

Without  objection,  the  prepared  statements  of  each  of  the  wit- 
nesses will  be  made  a  part  of  the  record,  and  we  would  welcome 
your  oral  summaries  of  those  statements.  And  given  the  large  num- 
ber of  witnesses  we  have  this  morning  and  some  constraints  on  the 
Subcommittee's  time,  we  would  ask  that  your  oral  summaries  be 
kept  to  approximately  5  minutes,  so  that  we  will  have  opportuni- 
ties to  inquire  of  you  with  respect  to  the  matters  you  discuss. 

Mr*  Gage,  if  you  are  prepared,  we  will  just  commence  from  left 
to  right  across  this  panel,  and  well  be  pleased  to  hear  from  you. 

STATEMENTS  OF  DIt  DONALD  LINDBERG,  DIRECTOR,  NA- 
TIONAL COORDINATION  OFFICE  FOR  HPCC  PROGRAM,  AND 
DIRECTOR,  NATIONAL  LIBRARY  OF  MEDICINE,  BETHESDA, 
MD;  DR.  MALVIN  H.  KALOS,  DIRECTOR,  CORNELL  THEORY 
CENTER,  ITHACA,  NY;  JEFF  KALB,  PRESIDENT  AND  CEO, 
MASPAR  COMPUTER  CORP.,  SUNNYVALE,  CA;  EDWARD  MASI, 
PRESIDENT,  SUPERCOMPUTER  SYSTEM  DIVISION,  INTEL 
CORP.,  BEAVERTON,  OR;  DR,  FRED  WEINGARTEN,  EXECU- 
TIVE ^OTIECTOR,  COMPUTING  RESEARCH  ASSOCIATION, 
SUBSTITUTING  FOR  DR.  EDWARD  LAZOWSKA,  PROFESSOR 
OF  COMPUTER  SCIENCE  AND  ENGINEERING,  UNIVERSITY 
OF  WASHINGTON,  SEATTLE,  WA;  DIL  DAVID  K.  HERRON,  SEN- 
IOR RESEARCH  SCIENTIST,  LILLY  RESEARCH  LABORA- 
TORIES, INDIANAPOUS,  EST;  JOHN  B.  GAGE,  DIRECTOR, 
SCIENCE  OFFICE,  SUN  MICROSYSTEMS  LABORATORIES, 
INC.,  MOUNTAIN  VIEW,  CA,  ACCOMPANIED  BY  DR. 
WHITFIELD  DIFFIE,  DISTINGUISHED  ENGINEER 

Mr.  Gage.  Yes.  Thank  you  very  much.  It  is  a  great  pleasure  to 
be  here. 

I  noticed  this  morning— for  those  of  us  that  have  a  memory  about 
the  role  of  this  Committee  in  advancing  United  States  science, 
there  is  some  validation  for  the  reason  we  are  here.  As  the  New 
York  Times  cites  this  morning  in  the  "Science"  section,  **A 
supercomputer,  a  program  running  on  a  supercomputer  has  con- 
cluded that  a  major  theory  describing  fundamental  particles  is 
probably  correct."  Now  this  refers  to  work  done  by  Ken  Wilson,  and 
for  those  of  you  that  remember.  Dr.  Wilson,  Nobel  Laureate— the 
United  States  Nobel  Laureate— before  this  committee  in  1983, 1  be- 
lieve, said  that  what  he  needed  more  than  anything  else  to  advance 
science  £md  physics  in  particular  was  adequate  computational 
power,  and  that  statement,  that  testimony  led  to  the  foimdation  of 
the  computing  company  called  Floating  Point  Systems,  which  grew, 
employed  many  people,  and  is  now  part  of  Cray  Research. 

It  seems  that  quantimi  chromodynamics,  an  abstruse  field  of 
physics,  generates  jobs.  We  used  Ken  Wilson's  testimony  as  evi- 
dence firom  the  highest  reaches  of  American  science  that  there  was 
a  need  for  computational  capability  to  be  provided,  not  just  to  a 
few,  but  to  many.  And  to  that  end,  in  the  last  decade,  industry  to- 
gether with  government  has  built  a  network  that  enables  research- 
ers at  every  level  to  take  advantage  of  these  very  high  speed  com- 
puters, as  well  as  take  advantage  of  communication  among  sci- 
entists. 


263 


259 


So  we  are  here  today  to  assert  that  in  our  particular  instance  a 
group  of  academic  researchers  are  capable  of  beginning  a  company 
10  years  ago  with  zero  dollars  and  today  we  are  a  company  of  $4 
billion.  So  based  on  the  efforts  afforded  by  this  Conmiittee  to  piv 
vide  computational  power,  very  high  speed  computational  power  for 
research  in  advanced  physics  that  turned  into  job  creation.  We 
went  from  zero  people  10  years  ago  to  13,000.  We  are  now  the 
ISOtii  largest  corporation  in  the  United  States,  and  it's  based  en- 
tirely upon  the  provision  of  networking  based  on  work  by  DARPA 
and  the  National  Science  Foimdation  that  allows  smart  people  to 
take  their  knowledge  and  convert  it  to  jobs. 

So  we  support,  in  general,  all  attempts  to  broaden  the  network; 
in  particular,  into  the  commxinity  colleges,  into  the  K-to-12s,  be- 
cause there  are  smart  kids  everywhere  that  we  need  and  that  we 
need  to  hire. 

You  will  find  in  our  testimony  today  one  aspect  on  a  portion  of 
the  worldwide  network,  which  is  emphasized  in  the  bill  in  the  sec- 
tion on  network  security  and  privacy. 

Ten  years  a^o  we  did  not  have  the  ubiquitous  network.  Today, 
we  are  beginning.  We  have  15  million  people — 15  million  people 
worldwide,  growing  at  a  rate  of  15  percent  a  month,  on  the 
Internet.  The  reason  for  it  is  simple.  There  is  knowledge,  there  is 
collaboration,  and  there  is  the  generation  of  new  wealth  based 
upon  communication  of  smart  people  on  the  network. 

So,  with  that  and  with  the  incredible  advances  in  the  last  year 
allowing  digital  interconnection  into  the  home — ^that  will  be  the 
provision,  for  example,  with  TCI  announcing  $2  billion  investment 
in  fiber  bringing  entertainment  to  the  home,  with  Time-Warner  in- 
vesting in  an  Orlando  experiment  to  bring  video  on  demand — all  of 
these,  they  may  not  seem  to  be  the  network,  they  are  built  upon 
the  work  and  research  done  in  the  area  of  high  speed  computing 
and  high  speed  computer  communication. 

To  move  a  movie  requires  a  speed  that  the  scientists  want  to 
move  data,  so  they  each  help  the  other.  So  the  ubiquity  brought  by 
the  application  areas  that  will  drive  the  United  States  economy  in 
the  next  decade  have  one  important  aspect  heretofore  not  suffi- 
ciently developed,  and  that  is  the  area  of  security.  I  bring  this  up 
in  particular  in  light  of  the  White  House  announcement  of  the  na- 
tional sec\irity. 

NSA  together  with  FBI  and  NIST  proposed  a  form  of  encm}tion 
to  be  used  in  computer  communications.  I  am  accompanied  by  Dr. 
Whitfield  Diflie,  the  coinventor  of  public  key  encryption,  and  in  our 
statement  we  point  out  that  the  necessity  for  secure  communica- 
tion, necessity  for  business,  necessity  for  research  requires  a  sig- 
nihcant  advance  in  general  deployment  and  general  advance  in 
knowledge  of  encryption  methods. 

We  discuss  in  our  testimony  the  particular  technology  of  the 
Clipper  system  and  the  skip-jump  odgorithm.  We  will  leave  to  ques- 
tions details  about  this,  but  I  would  like  to  point  out  that  it's  im- 
portant to  realize  as  the  United  States  moves  forward  rapidly  to 
provision  of  ubiquitous  digital  communication,  which  is  made  pos- 
sible by  you  and  by  the  Federal  investment  in  the  research  and  de- 
velopment of  specific  networking  technology,  as  that  advances  the 
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assumption  of  priva^,  which  we  had  until  telegraphy,  until  we  had 
until  tne  telephone,  goes  away. 

And  since  all  communications  are  now  possible  to  be  listened  to 
because  all  communications  are  electrcmic»  for  the  United  States  as 
a  whole  we  believe  we  need  to  put  considerable  emphasis,  as  is 
mentioned  in  the  bill,  on  network  security  and  privacy^  and  we  en- 
dorse any  expansion  and  coordination  of  research  coming  from 
NSA,  from  the  National  Weapons  Laboratories,  fit>m  the  univer- 
sities, fit}m  industry  to  further  that  end. 

l^ankyou. 

[The  prepared  statement  of  Mr.  Gage  follows:] 
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TESTIMONY  TO  THE 

HOUSE  SUBCOMMnTEE  ON  SCIENCE 

MAY  11,  1993 

The  Impact  of  a  Secret  Cryptographic  Standard 
on  Encryption,  Privacy,  Law  Enforcement 
and  Technology 


On  Behalf  of 
Sun  Microsystems,  Inc.: 

Whitfield  Dime  ^.  •'°'y.°'«"nrr.«. 

Distinguished  Engineer  Oxr^r,  Saence  Office 


I'd  like  to  begin  by  expressing  my  thanks  to  Congressman  Bo^cheMhe  other 
members  of  the  conTtte;.  and  the  committee  suff  for  giving  us  the  oppoctumty  to  appear 
before  the  committee  and  express  our  views. 

On  Friday  the  16th  of  April,  a  sweeping  new  proposal  for  both  the  promotion  and 
control^  SSraphy  was  ml  pubUc  on  the  front  page  of  the  New  York  Tune,  and  m 
press  releases  from  the  White  House  and  other  organizations. 

This  proposal  was  to  adopt  a  new  cryptographic  system  as  ^^^<^^/;*^-}^'^  . 
the  s«ne  time  toVecp  the  system's  functioning  secret.  IHe  standard  wou^d  call  f o^  the  use  of 
f  ^^r  resistant  chip,  called  CUpper.  and  embody  a  "back  door'  that  will  allow  the 
go^r^o^ecrypt  the  traific  f^law  enforcement  «id  national  security  purposes. 

So  far  available  information  about  the  chip  is  minimal  and  to  some  extent 

^o  mustmatch  for  decryption  to  be  successful.  IHe  LEEF  in  nirru  when  d^»d  by  a 
gov^ent  held  key  that  is  unique  to  the  chip.  wiU  reveal  the  key  used  to  encrypt  the 
message. 
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much  like  ihat  of  the  Uttle  keyhole  in  the  back  of  the  combination 
locks  used  on  the  lockers  of  school  children.  TTie  chUdren  open  the  locks  with 
combui^ons.  which  is  supposed  to  keep  the  other  chUdren  out.  but  the  teachers  cui  always 
look  in  ifae  lockers  by  using  the  key.  '<-"i«»  ^  .iways 

In  the  month  that  has  elapsed  since  the  announcement,  we  have  swdied  the  CUpocr 
chip  proposal  as  carefiiUy  as  the  available  information  permits.  We  conclude  that  such  V 
proposal  IS  at  best  premature  and  at  worst  wiU  have  a  damaging  effect  on  both  business 
secunty  and  civU  rights  without  making  any  improvement  in  law  enforcement. 

To  give  you  some  idea  of  the  importance  of  the  issues  this  raises,  I'd  like  to  suzeest 

wo  k  °I  ^         ^'^^  """'^  ^■^'y  '^'^^  -       S  lie^d 

work.  I  believe  you  wiU  reahze  that  the  most  import«it  things  any  of  you  ever  do  by  way  of 
secunty  have  nothing  to  do  with  guards,  fences,  beiges,  or  s^es.  Far  ind  a^y  the  Lost 

coUeagues.  Probably  second  to  that  is  that  you  sign  your  signature,  which  provides  the 
P~p!e  to  whom  you  give  letters,  checks,  or  documents,  with  a  way  of  proving  to  third  parties 
that  you  have  said  or  promised  somewiing.  FinaUy  you  engage  in  private  conversations 
saymg  things  to  your  loved  ones,  your  ftiends.  or  your  staff  that  you  do  not  wish  to  bL 
overheard  by  anyone  else. 

o,nnl,  ?r  mechanisms  lean  heavily  on  the  physical:  face  to  face  contact  between 
people  or  the  exchange  of  written  messages.  Ar  this  moment  in  histo^.  however,  we  are 
n^r^f  T  °f        interaction  from  the  physical  to  the  electronic  at  a  pace 

t^en^  ,  development  of  our  technology.  Many  of  us  spend  half  the  day  on  the 

tdephone  talkmg  to  people  we  may  visit  in  per^n  at  most  a  few  times  a  year  and  the  oAer 
half  exchanging  electromc  maU  with  people  we  never  meet  in  person. 

Communicatioii  security  has  traditionaUy  been  seen  as  an  arcane  security  technolo«v 
of  real  concern  only  to  the  miUtary  and  perhaps  the  banks  and  oU  companies.  V~^*^ 

^^r^  H  "e^ms  from  the  world  of  face  to  face  meetings  and  pen  Ld  ink 

I  ""^^'^  °f/'«='^°"<=  ■"•il-  video  conferences,  electrode  fun'i  transf^ 
Sg.  "      "°' di't"'  future,  digital  money  and  electr^'c 

No  right  of  private  conversation  was  enumerated  in  the  constitution.  I  don't  suppose  it 
occurred  to  anyone  at  At  time  that  it  could  be  prevented.  Now.  however,  we  are  onZ 
S.,  K*  *         IT*^  electronic  communication  is  both  so  good  and  so  inexpensive  that 
mtmiate  busm^s  and  personal  relationships  wiU  flourish  betwe^  parties  whoc^^r 
occjsionaUy  ^ord  the  luxury  of  traveling  to  visit  e«:h  other.  If  we  do  not  ri^t 
of  these  people  to  protect  the  privacy  of  their  communication,  we  take  a  longsS  iTthe 
direction  of  a  world  in  which  privacy  wiU  belong  only  to  the  rich.  8  s«P  "> 

TTie  import  of  this  is  clear  the  decisions  we  make  about  communication  socurity  today 
will  detennine  the  kind  of  society  we  Uve  in  tomorrow.  ^  ^ 
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The  objective  of  the  administration's  proposal  can  be  simply  stated:  they  want  to 
provide  a  high  level  of  security  to  their  friends,  while  being  sure  that  the  equipment  cannot  be 
used  to  prevent  them  from  spying  on  their  enemies. 

Within  a  command  society  like  the  military,  a  mechanism  of  this  sort  that  allows 
soldiers'  communications  to  be  protected  from  the  enemy,  but  not  necessarily  from  the 
Inspector  General,  is  an  entirely  natural  objective.  Its  imposition  on  a  free  society, 
however,  is  quite  another  matter. 

Let  us  begin  by  examining  the  monitoring  requirement  and  ask  both  whether  it  is 
essential  to  future  law  enforcement  and  what  measures  would  be  required  to  make  it  work  as 
planned. 

Eavesdropping,  as  its  name  reminds  us,  is  not  a  new  phenomenon.  But  in  spite  of  the 
fact  that  police  and  spies  have  been  doing  it  for  a  long  time,  it  has  acquired  a  whole  new 
dimension  since  the  invention  of  the  telegraph.  Prior  to  electronic  communication,  it  was  a 
hit  or  miss  affair.  Postal  services  as  wc  know  them  today  are  a  fairly  new  phenomenon  and 
messages  were  carried  by  a  variety  of  couriers,  travelers,  and  merchants.  Sensitive  messages 
in  particular,  did  not  necessarily  go  by  standardized  channels,  Paul  Revere,  who  is  generally 
remembered  for  only  one  short  ride,  was  the  American  Revolution's  courier,  traveling 
routinely  from  Boston  to  Philadelphia  with  his  saddle  bags  full  of  political  broadsides. 

Even  when  a  letter  was  intercepted,  opened,  and  read,  there  was  no  guarantee,  despite 
some  people's  great  skill  with  flaps  and  seals,  that  the  victim  would  not  notice  the  intrusion. 

The  development  of  the  telephone,  telegraph,  and  radio  have  given  the  spies  a 
systematic  way  of  intercepting  messages.  The  telephone  provides  a  means  of  communication 
so  effective  and  convenient  that  even  people  who  are  aware  of  the  danger  routinely  put  aside 
their  caution  and  use  it  to  convey  sensitive  information. 

Digital  switching  has  helped  eavesdroppers  immensely  in  automating  their  activities  and  made 
it  possible  for  them  to  do  their  listening  a  long  way  from  the  target  witii  negligible  chance  of 
detection. 

Police  work  was  not  bom  with  the  invention  of  wiretapping  and  at  present  the 
significance  of  wiretaps  as  an  investigative  tool  is  quite  limited.  Even  if  their  phone  calls 
were  perfecUy  secure,  crimmals  would  still  be  vulnerable  to  bugs  in  their  offices,  body  wires 
on  agents,  betrayal  by  co-conspu"ators  who  saw  a  brighter  future  in 
cooperating  with  the  police,  and  ordinary  forensic  inquiry. 

Moreover,  cryptography,  even  without  intentional  back  doors,  will  no  more  guarantee 
that  a  criminal's  communications  are  secure  than  the  Enigma  guaranteed  that  German 
communications  were  secure  in  World  War  H.  Traditionally,  the  richest  source  of  success  in 
communications  intelligence  is  the  ubiquity  of  busts     failures  to  use  the  equipment  conrectiy. 
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Even  if  the  best  cryptographic  equipment  we  know  how  to  build  is  available  to  them, 
criminal  commumcadons  will  only  be  secure  to  the  degree  that  the  criminals  energetically 
pursue  that  goal.  The  question  thus  becomes.  "If  criminals  energetically  pursue  secure 
communications,  will  a  govcnmxent  standard  with  a  built  in  inspection  port,  stop  them.  " 

It  goes  without  saying  that  unless  unapproved  cryptography  is  outlawed,  and  probably 
even  if  it  is.  users  bent  on  not  having  their  communications  read  by  the  sute  will  implement 
their  own  encryption.  If  this  requires  than  to  forgo  a  broad  variety  of  approved  products,  it 
will  be  an  expensive  route  taken  only  by  the  dedicated,  but  this  sacrifice  docs  not  appear  to 
be  necessary. 

The  law  enforcement  function  of  the  CHpper  system,  as  it  has  been  described,  is  not 
difficult  to  b>pass.  Users  who  have  faith  in  the  secret  Skipjack  algorithm  and  merely  want  to 
protect  themselves  from  compromise  via  the  Law  Enforcement  Exploiution  Field,  need  only 
encrypt  that  one  item  at  the  stan  of  transmission.  In  many  systems,  this  would  require  very 
smaU  changes  to  supporting  programs  already  present.  This  makes  it  likely  that  if  CHpper 
chips  become  as  freely  available  as  has  been  suggested,  many  products  will  employ  them  in 
ways  that  defeat  a  major  objective  of  the  plan. 

What  then  is  the  alternative?  In  order  to  guarantee  that  the  government  can  always 
read  Clipper  traffic  when  it  feels  the  need,  the  construction  of  equipment  will  have  to  be 
carefully  controUed  to  prevent  nonconforming  implementations.  A  major  incentive  that  has 
been  cited  for  industry  to  implement  products  using  the  new  standard  is  that  these  will  be 
required  for  communication  with  the  government.  If  this  strategy  is  successful,  it  is  a  club 
that  few  manufacturers  will  be  able  to  resist.  The  program  therefore  threatens  to  bring 
communications  manufacnirers  under  an  ail  encompassing  regulatory  regime. 

It  is  noteworthy  that  such  a  regime  already  exists  to  govern  the  manufacture  of 
equipment  designed  to  protect  ^unclassified  but  sensitive'  government  information,  the 
application  for  which  Clipper  is  to  be  mandated.  The  program,  called  the  Type  U 
Commercial  COMSEC  Endorsement  Program,  requires  facility  clearances,  memoranda  of 
agreement  with  NSA.  and  access  to  secret  ^Functional  Secunty  Requirements  Specifications.* 
Under  this  program  member  companies  submit  designs  to  NSA  and  refine  them  in  an  iterative 
process  before  they  are  approved  for  manufacture. 

The  rationale  for  this  onerous  procedure  has  always  been,  and  with  much  justification, 
that  even  though  these  manufacturers  build  equipment  around  approved  tamper  resistant 
modules  analogous  to  the  CHpper  chip,  the  equipment  must  be  carcfuUy  vetted  to  assure  that 
It  provides  adequate  security.  One  requirement  that  would  Hkeiy  be  imposed  on  conforming 
Clipper  appHcations  is  that  they  offer  no  alternative  or  additional  encryption  mechanisms. 

Beyond  the  damaging  effects  that  such  regulation  would  have  on  innovation  in  the 
communications  and  computer  industries,  we  must  also  consider  the  fact  that  the  pubHc 
cryptographic  community  has  been  the  principal  source  of  innovation  in  cryptography. 
Despite  NSA's  undocumented  claim  to  have  discovered  public  key  cryptography, 
evidence  suggests  that,  although  they  may  have  been  aware  of  the  mathematics,  they  entirely 
failed  to  understand  the  significance.  The  fact  that  pubHc  key  is  now  widely  used  in 
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government  as  weU  as  commercial  cryptographic  equipment  i$  a  consequence  of  the  public 
community  being  there  to  show  the  way. 

Farsightedness  continues  to  characterize  pubUc  research  in  cryptography,  with  steady 
progress  toward  accepublc  schemes  for  digital  money,  electronic  votmg.  distributed  contract 
negotiation,  and  other  elements  of  the  computer  mediated  infrastructure  of  the  future. 

Even  in  the  absence  of  a  draconian  regulatory  framework,  the  effect  of  a  secret 
standard.  avaUable  only  in  a  tamper  resistant  chip,  will  be  a  profound  increase  in  the  prices  of 
many  computing  devices.  Cryptography  is  often  embodied  in  microcode,  mmgled  on  chips 
with  other  functions,  or  implemented  in  dedicated,  but  standard,  microprocessors  at  a  tiny 
fraction  of  the  tens  of  doUars  per  chip  that  CUpper  is  predicted  to  cost. 

What  will  be  the  effect  of  giving  one  or  a  small  number  of  companies  a  monopoly  on 
tamper  resistant  pans?  Will  there  come  a  time,  as  occurred  with  DES.  when  NSA  w^ts  the 
standard  changed  even  though  industry  stiU  fmds  it  adequate  for  many  apphcauons?  If  that 
occurs  wUl  industry  have  any  recourse  but  to  do  what  it  is  told?  And  who  wiU  pay  for  the 
conversion? 

One  of  the  little  noticed  aspects  of  this  proposal  is  the  arrival  of  tamper  resistant 
chips  in  the  commercial  arena.  Is  this  tamper  resistant  part  merely  the  precursor  to  many? 
WiU  the  open  competition  to  improve  semiconductor  computing  that  has  characterized  the 
past  twenty-years  give  way  to  an  era  of  trade  secrecy?  Is  it  perhaps  tamper  resisunce 
technology  rather  than  cryptography  that  should  be  regulated? 

Recent  years  have  seen  a  succession  of  technological  developments  that  diminish  the 
privacy  avaUable  to  the  individual.  Cameras  watch  us  in  the  stores,  x-ray  machines  search  us 
at  the  airport,  magnetometers  look  to  see  that  we  are  not  stealing  from  the  merchants,  and 
databases  record  our  actions  and  transactions.  Among  the  gems  of  this  mvasion  is  the  Bnush 
Rafter  technology  that  enables  observers  to  determine  what  station  a  radio  or  TV  is  receiving. 
Except  for  the  continuing  but  ineffecnial  controversy  surrounding  daubascs.  these 
technologies  flourish  without  so  much  as  talk  of  regulation. 

Cryptography  is  perhaps  alone  in  its  promise  to  give  us  more  privacy  rather  than  less, 
but  here  we  are  told  that  we  should  forgo  this  technical  benefit  and  accept  a  solution  m  which 
the  government  will  retain  the  power  to  intercept  our  ever  more  valuable  and  incarnate 
communications  and  wUl  aUow  that  power  to  be  limited  only  by  poUcy. 

In  discussion  of  the  FBI's  Digital  Telephony  Proposal  -  which  would  have  required 
communication  providers,  at  great  expense  to  themselves,  to  buUd  eavesdroppmg  into  theu" 
switches  -  it  was  continually  emphasized  that  wiretaps  were  an  exceptional  mvestigauve 
measure  only  authorized  when  other  measures  had  failed.  Absent  was  any  sense  that  were  the 
country  to  make  the  proposed  quaner  billion  dollar  investment  in  intercept  equipment,  couru 
could  hardly  faU  to  accept  the  poUce  argument  that  a  wiretap  would  save  the  people 
thousands  of  doUars  over  other  options.  As  Don  Cotter,  at  one  time  director  of  Sandia 
National  Laboratories,  said  in  respect  to  military  strategy:  "Hardware  makes  poUcy. 
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Law,  technology,  and  economics  are  three  central  elements  of  society  that  must  aU  be 
kept  in  harmony  if  freedom  is  to  be  secure.  An  essential  element  of  that  freedom  is  the  ri«ht 

WKi!r'l''^l*  ^^''^     ^''^"^^  unremitting  technological  attack 

Where  technology  has  the  capacity  to  suppon  individual  rights,  we  must  enlist  that  support 
rather  thwi  rejectmg  it  on  the  grounds  that  rights  can  be  abused  by  criminals.  If  we  put  the 
desires  of  the  poUce  ahead  of  the  rights  of  the  citizens  often  enough,  we  will  shortly  find  that 
we  are  hvmg  m  poUce  state.  We  must  instead  assure  that  the  rights  recognized  by  law  are 
supponed  rather  than  undermined  by  technology.  /  *uc 

At  NSA  they  believe  in  something  they  caU  'security  in  depth.'  Their  most  valuable 
secret  may  he  encrypted  on  a  tamper  resistant  chip,  inside  a  safe,  within  a  locked  office,  in  a 
guarded  buUdmg,  surrounded  by  barbed  wire,  on  a  military  base.  I  submit  to  you  that  the 
most  valuable  secret  m  the  worid  is  the  secret  of  democracy;  that  technology  and  policy 
should  go  hand  m  hand  in  guarding  that  secret;  that  it  must  be  protected  by  security  in  depth. 

Recommendations: 

There  is  a  crying  need  for  improved  security  in  American  communication  and 
riT^l.TT"n'^^      Administration  is  largely  correct  when  it  blames  the  problem  on 
a  lack  of  standards.  One  essential  standard  that  is  missing  is  a  more  secure  conventional 
aigonthm  to  replace  DES,  an  area  of  cryptography  in  which  NSA's  expertise  is  probably 
second  to  none.  ^  Hiuuauiy 


what  is  bad 


I  urge  the  committee  to  take  what  is  good  in  the  Administration's  proposal  and  reject 


■  The  Skipjack  aigonthm  and  every  other  aspect  of  this  proposal  should  be  made 
pubhc  not  only  to  expose  them  to  pubUc  scrutiny  but  to  guarantee  that  once  made 
ftvaUablc  as  standards  they  wUi  not  be  prematurely  withdrawn.  Configuration  control 
tcchmqucs  pioneered  by  the  pubUc  community  can  be  used  to  verify  that  some  pieces 
of  equipment  conform  to  government  standards  stricter  than  the  commercial  where  that 
IS  appropnate.  uiai 

■  I  likewise  urge  the  committee  to  recognize  that  the  right  to  private  conversation 
must  not  be  sacrificed  as  we  move  into  a  telecommunicated  worid  and  reject  the  Uw 
Enforcemem  Exploitation  Function  and  the  draconian  regulation  that  would  necessarily 
come  with  it.  ^ 

■  I  funher  urge  the  committee  to  press  the  Administration  to  accept  the  need  for  a 
sound  mtemauonal  security  technology  appropriate  to  the  increasingly  international 
character  of  the  world's  economy. 
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Sun  Microsystems,  Inc. 
Facts  At  A  Glance 
April  1993 


PubUc  Relations:  (415)  336-r7(X) 
Investor  Relations:  (415)  336-0699 


BASIC  INFORMATION 


Products 


Founded 


Sun  Microsystems,  through  its  subsidiaries,  is  a  leading  manufacturer  of 
systems  for  client-server  computing:  workstations,  servers,  system  software, 
printers,  networking  products  and  related  products  that  use  the  UNIX 
operating  system, 

February  1982 


Employees  13381  as  of  March  1993 

Mftiitct  Share      In  1992.  Sun  remained  the  workstation  market  leader  (IDC).  Unit 
shipments: 

Sun:  383%  HP:  17.1% 

DEC:  1Z1%  IBM:  73% 

Hnancials  Q3  FY93  revenues  (ended  March.  1993):  $1,14  B 

Q3  FY93  earnings:  $51.7  M 
#139  on  Fortune  500  (up  from  181  last  year) 
Revenues  per  employee:  $300,500 
R&D  Investment:  9.5%  of  revenues  in  Q3  FY93 
Sun  s  common  stock  is  traded  on  the  National  Market  System  under  the 
symbol  SUNW 


Annual  Revenues 

'X'yyt  3588 
2466       ^  PI 

xosx      m  m  M 

^4  m  fe-      m  m 

3048 

FY87      FY88       FY89       FY90        FY91      FY92    FY93  Q1-Q3 

Annual  Earnings 

(Smiilioiis)                                               l^S!:^  1733 

1U.0  ^Iav^ 

66.4         60.8  %M 

36.2     r-  vv;.^ 

80.6 

FY87      FY88        FY89       FY90       FY91       FY92  FY93  Q1-Q3 
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The  Companies  ia  Sim  MicrosTStcau: 

•  Sun  Microsystems  Computer  Corp. 

(worksuiions  and  servers) 

•  SunSoft  (system  software) 

•  Sun  Technology  Enterprises 

-  SunConnect  (networking  ptoducis) 

-  SunPtcs  (printing  and  imaging  products) 

-  SunPro  (software  development  tools) 

-  SunSelect  (PC  emulation  products) 

-  SunSoIutions  (collaborative  software 

products) 

•  SunExpress  (telemarketing  and  fast 

order  fulfillment) 

•  Sun  Microsystems  Laboratones 

(R&D  work-for-hire  for  Sun  companies) 


M«niafiKturia(/Ek.i(nMcring 

Sun  products  are  built  in  Milpitas.  California 
Chelmsford.  Massachusetts 
(180.000  square  feet),  and  in  Linlithgow.  Scotland 
(210.000  square  feet). 

•  European  engineering  center  (Grenoble) 

•  Canadian  development  center  (Montreal) 

•  European  logistics  center  (Frankfurt) 

•  Japan  Engineering  Center  (Tokyo) 


IntcrnationaJ 


By  the  end  of  the  third  quarter  FY93. 49  percent  of  Sun's  total  revenues  came  &om 
non-U.S.  sales.  Sun  has  26  offices  around  the  world  providing  full  saks,  service  and 
technical  support  Within  Europe.  Sun  has  operations  in  the  United  Kingdom.  France. 
Italy,  the  Netherlands,  Spain.  Sweden.  Switzerland.  Finland.  Belgium.  Germany.  Poland. 
Hungary  and  Greece  and  has  distributon  in  eight  more  countries.  Sun  also  has  sales 
and  marketing  operations  in:  Japan.  Australia.  Mcdco.  Brazil  Central  and  South 
America.  Canada  and  the  Asia  Group,  which  handles  Hong  Kong.  Singapore.  People's 
Republic  of  China,  laiwan.  Korea.  India  and  all  of  Southeast  Asia. 
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DistrilmtMa 

Sun  $<Us  its  products  through  its  direct  saJcs  force  through  distributors  and  through 
reseUen  such  as  VARs  and  its  Natfooal  Value-Added  Dealers  (NVAD)  channel 
which  services  the  commercial  market. 


Sun  Synm  Revenues  by  AppUcmdoa 


•  Architeciure/Enimeenng/Consmiaioo 

•  Aerospace 

•  Automotive 

•  Education/Reseatch 

•  Elecuotucs 

•  Govemment/Milittry 

•  Healthcare 

•  Oil/Gas 

•  Phimaceuticai/Chemicml 


•  Computer- Akied  Manufacturing 

•  Elccxnxuc  Design  Automation 

•  Earth  Resources 

•  Geognphic  Infonnation  Syiterai 

•  Mechanical  CAD 

•  SdenuTic 

•  Software  Development 


•  BanJong 

•  Insurance 

•  Publishing 

•  Retail 

•  Securities 

•  l^leoomraunications 

•  'Ran^wrtatioa 


•  Comroeccial  CASE 

•  Connectivi^ 

•  Document  Ima^g 

•  Petwnal  Prodocuvtty 

•  RDBMS 

•  Software  Development 

•  Structured  Documenuuon 
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PRODUCTS 


Sun  Microsystems  was  a  pioneer  in  the  general-purpose  workstation  rnarket.  havmg 
launched  the  now-popular  concept  of  open  systems.  Sun 's  networked  UNIX  products 
improve  workgroup  productivity,  utdtzing  the  client-server  computing  model,  in  which 
"ciient'  workstations  are  connected  to  'seryers''  that  store  and  manipulate  information. 
Sun  systems  and  software  grve  computing  power  and  ease  of  use  to  groups  tn  both  busi- 
ness and  technical  environments. 


Installed  Base      As  of  March  1993.  more  than  800.000  systems  had  been  shipped  worldwide. 

The  Sun  computing  platform  features  SPARC/Solaris  technologies,  which 
offer  high  performance,  opeimcss.  case  of  use  and  superior  networking. 
While  Sun  continues  to  support  its  Motorola  and  Intel-based  lines.  SPARC 
comprises  100%  of  shipments. 


Hardware  Revenues  by  .Microprocessor  Type 

Intel  SPARC 


FYM  Fy89  FV92 
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Public  RsloHons  D«pt. 
Sun  MIcrotyitoins,  Inc. 
F«bPjaiy1992 


Sun  Microsystems: 

The  10-Year  Success  Story 


Sun's  early  history, 
major  milestones, 
and  its  growing  impact 
on  the  computer  industry 
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Upstarts  Launch  Startup 


Trying  to 
convince 
Bechtoisheim 
to  start  Sun, 
Ktiosia  said:  "I 
want  the 
goose  that  laid 
the  golden  egg; 
not  the  golden 
egg," 


Stanford  grodu&ce  student  Andreas 
Bechtoisheim  thought  he  haa  a  gooo 
thing  going.  The  tail,  blona  Bavarian 
spent  1981  licensing  righ'^  at  S  10.000  a 
pop  to  a  new  computer  he  had  designed 
Called  the  Sun  u'or  Stanford  Umversiiy 
NerworK).  this  early  worksunon  was 
'  powenul  and  che&p  oecause  it  was  made 
;  of  off-the-shelf  pans  Working  on  his 

thesis  at  Stanford.  Bcchtolsheun  reaiuea 
'  there  were  few  afforaable  systems  for 
engineers  and  scienusts.  hence  his  Sun 
'  project.  Fired  up  by  tunc  he  nad  spent  at 
Xerox  's  fabled  Palo  Alio  Researcn  Cen- 
ter (PARC)  -  where  the  concept  of  easy- 
to-use.  networked  desktop  computers 
was  invented  -  Becntolshcim  also  naa  a 
vision  of  an  'open  '  system  thai  wouid 

•  run  UNIX. 

I  Reportedly.  Stanford  decided,  after  cail- 
:  ing  DEC  and  Prune,  that  the  project  had 
;  no  value.  In  those  days,  it  was  bcUevca 
I  computers  should  be  propriciary.  as  were 
I  the  industry's  first  worksiations.  mcro- 
i  duccdby  ApoUoin  1981  Thus  Bech- 
toisheim used  his  own  money  -  dt>out 
$25,000  --  to  buiJd  prototypes.  And 
demand  for  his  system  wis  strong 

'  Word-of-mouth  about  Bechtoisheim 's 

•  Sim  project  traveled  to  Stanford  MBA 

I  graduate  Vmod  Khosla.  a  nanve  of  India 

•  Khosla  had  always  had  strong  enirepre- 
!  neunai  insuncis;  he  attempted  to  start  a 

I  company  in  New  Delhi  right  after  gettmg 
;  an  engineenng  degree  His  dream  for 
i  years  had  been  to  found  a  company  m 
,  Silicon  Valley  -  and  to  retire  before  aae 
?0. 

Early  in  1982.  he  tracked  down  Bccn- 
'  tolsheim  Khosla  had  just  left  Daisy,  a 
'  CAE  pioneer  he  had  helped  founa  in 
1980.  because  he  had  concluded  what  ihc 
mdustry  needed  was  a  general -purpose 


worxstauon  rather  than  Daisy's  concept 
of  specialized  hardware.  From  Khosla's 
first  meeung  with  Bechtoisheim.  u  was 
clear  that  this  reserved  yet  intense  Euro- 
pean was  mainly  dnvcn  not  by  money 
but  by  a  vision  of  a  different  computmg 
world  that  did  not  yet  exist.  After  he 
offerea  Khosla  the  usual  SIO.OOO  license. 
Khosla  made  a  suggesnon  that  would 
eventually  change  both  of  their  lives. 
Recalled  Khosla.  "I  said  to  him.  I  want 
the  goose  that  laid  the  golden  egg;  I  don't 
want  the  golden  egg.  I  told  him  we  could 
buiid  a  big  company,  that  we  could  raise 
a  few  million  dollars.  He  would  be  a 
founder  of  the  company."  At  first,  Bech* 
tolshcim  said  he  wanted  to  finish  his 
Ph.D..  but  he  was  finally  convinced  to 
join  forces  with  Khosla. 

Khosla's  golden  goose  -  Bechtoisheim 
"  was  a  loner  dunng  his  boyhood  in 
,  Germany  who  tinkered  with  radios  at 
;  home  while  other  boys  pUyed  soccer, 
i  Although  he  has  always  been  most  fasci- 
t  nated  by  architecture,  this  lifelong  per- 
fecnotust  has  had  to  be  content  with 
becommg  one  of  the  world's  premier 
computer  designers.  Highly  intelligent 
and  driven,  yet  soft-spoken,  Bech- 
;  tolsheun  always  felt  a  little  "different"* 
until  he  amved  in  the  U.S.  to  pursue  his 
techmcal  educanon.  "All  of  a  sudden, 
there  were  ail  these  people  who  shared 
sunilar  interests,**  he  remembered. 

After  agreemg  to  stan  Sun.  Becfatolsheun 
and  Khosla  put  a  business  plan  together 
in  Bechtoisheim *s  ofnce  at  Stanford. 
Khosla  was  to  be  president  and  Bech- 
toisheim vice  president  of  technology  of 
the  new  company  Negonaimg  over  a 
hamburger  in  a  local  McDonald's.  Kho- 
sla next  hired  Scott  McNeaJy.  a  fellow 
Stanford  MBA,  who  left  his  job  as  direc- 
tor of  operanotis  at  a  small  high-tech  firm 
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According  to 
Bechtotsheim, 
"When  BUI  (Joy) 
and  I  met/tt  was 
like  a  mind 
merger/'  The 
two  both  had  a 
dream  of  open 
systems. 


to  join  ihc  f.edgLing  company  as  co* 
toundtr.  He  wouid  run  Sun's  manuiac* 
mnng. 

The  son  of  an  Amencan  Motors  execu- 
ave.  McNeaJy  admits  he  didn't  sudy  as 
hard  as  he  could  have  wnile  earrung  an 
economics  degree  rrom  Harvard,  even 
±ough  he  had  received  a  pcn'ect  score  on 

■  the  math  pomon  of  the  SATs.  While 

.  waiting  to  get  into  Saniord's  NffiA  pro- 
1  gram,  he  left  acidemia  for  his  pret'erred 
environment  "  ±e  business  world  •-  for 
four  months,  as  a  manufacninng  foreman 
at  Rocicweil.  Ln  laci.  he  labored  ihere 
'  with  such  inicnsit\'.  opting  to  put  m 
seven-day  wecxs  of  15 -hour  cays,  that  ne 
temporaniy  landed  m  me  hospital. 

.  There  were  many  early  signs  mat 
I  McN'eaiy  had  a  knactc  for  :eadersnip.  :r. 
>  1972,  he  captained  his  suburoan  Detroit 
j  high  school  tennis  team  :o  a  state  cham- 
;  picnship  and  narrowly  missed  domg  tnc 
'  same  for  the  hockey  team.  His  golf  game 
i  was  ranked  twelfth  in  the  state  Later,  as 

•  a  young  director  a:  the  company  he 
jomcd  before  Sun.  McNealy  had  senous 
quality  problems  to  address.  He  rjmed 

'  rhmgs  around  m  just  two  months  by 
helpmg  employees  to  see  the  best  soiu- 
aon  rather  than  lust  bariong  orders  at 
them.  And  he  immediately  sav/  the  prom* 

!  ise  in  Sun. 

i  Within  a  few  weetcs.  the  group  had  imual 
I  venture  cipital  fundmg.  thus  Sun  Micro* 
'  systems.  Inc..  was  mcorooraied  :n  Febni- 

■  ary.  1982.  The  next  order  of  bus  mess  was 
'  adding  to  the  staff.  Unfortunately.  Khosla 
1  had  less  success  trying  to  lure  top  execu- 
'.  Qves  from  m^jor  computer  compames  to 

Sun  than  he  had  rccruitLng  Scoit 
McNealy  "V/hcn  you  're  26  years  old, 
look  like  a  htde  kid.  talk  with  a  funny 
i  accent  and  have  just  inree  people  in  your 

•  company,  you  don  "t  get  very  far,"  he 
said. 


Khosla  got  a  better  response  when 
approaching  B  ill  Joy.  who  Uter  joined  as  i 
head  of  R&D.  A  tall  Berkeley  s^uAte  ' 
smdent  from  Michigan,  Joy,  too,  demon*  * 
strated  early  evidence  of  high  intelJi*  ! 
gence:  he  was  named  a  Nauonal  Ment  • 
Scholar  m  high  school  and  won  a  state* 
wide  math  compeution.  At  Berkeley,  he 
became  widely  known  as  a  UNIX  guru, 
having  designed  a  popular  version  of  the 
opcratmg  system.  Explained  Khosla.  "If 
BUI  called  DEC  and  said,  'I  need  a 
VAX,'  they  used  to  say  they'd  deliver  a 
whole  six-pack  of  VAXes,  tree.  They 
really  wanted  his  work  at  Berkeley  to 
contmue.  so  I  think  he  had  10  or  i2 
VAXes  m  thai  one  room  all  to  hiraseii  " 

"(SunJ  thought  1  had  offers  n-om  lots  of 
otner  compames."  remembered  Joy.  "Tne 
irum  was.  no  one  had  ever  asked  me 
before. "  The  addmon  was  bniliani;  Joy  s 
software  experase  pcnecdy  comple- 
menifti  Bechtolsheim's  creauvity  in 
hardware.  In  fact.  Joy  was  also  a  bcuever 
m  low-cost  open  systems  and  had  been 
handing  out  UNIX  tapes  based  on  the 
operanng  system  he  had  designed  for  a 
SlOO  copy  fee  "because  he  realized  that 
was  a  way  to  create  somethmg  impor* 
lanL"  explamed  Becntolsheim.  "When 
Bill  and  I  met.  it  was  like  a  mmd 
merger." 

'  However,  to  some  :n  the  indusn7.  me 
future  of  Sun  might  have  seemed  less 
promising;  its  26-  ar.d  27-year-old 
founders  had  litde  cr  no  "meanmgfui" 
(as  Khosla  defined  it>  work  experience. 
In  those  early  days,  the  East  Coast  com- 
punng  esublishment  didn't  understand 
Sun  "They  thought  we  were  qmrky," 
Khosla  recalled.  One  reason  was  because 
Khosla  hated  smokers,  thus  wouldn't 
hire  a  smoker  or  a  coffee  dnnker  at 
least,  for  Lhe  nrst  20  employees. 

Meanwhile,  chief  nvaji  Apollo  was  lec  by 


2' 


274 


Apollo's  leaders 
dismissed  Sun 
with  comments 
like,  "Everything 
that's  loose  rolls 
to  the  West 
Coast" 


iiidusD7  veterans  who  were  old  enough 
to  be  the  fathers  ot  Sun's  youthful  crew. 
ApoUo  was  everything  Sun  wasn't:  a 
conservauve  East  Coast  company  com- 
oiitied  to  its  own  propnetary  lechnolo- 
gies.  In  fact  ApoUo's  leaders  dismissed 
Sun  with  public  comments  like.  "In  this 
country,  everything  loose  rolls  to  the 
West  Coast.''  according  to  then-cfaainntn 
Thomas  Vandersiice.  But  a  portent  of 
things  to  come  was  the  fact  that  Sun  had 
a  prototype  and  a  customer  --  another 
stan-up  named  Solo  -  just  three  months 
after  bemg  founded.  And  Sun  was  aim- 
mg  high.  "We  said.  "Wc  want  to  take  on 

\  IBM  and  DEC.*"  rememoered  Khosla. 
"And  we  wanted  to  take  them  on  m  the 

.  mainstream  busmesses.  .not  in  the  hole 

j  mches  that  most  other  companies  were 

]  ajuning  at." 


Th©  First  Big  Arrow  Hits  Apollo 


Sun  moved  quickly  from  the  very  begin- 
mj)g.  Manufacturing  commenced  -  in 
what  local  press  dubbed  "an  oversized 
garage"  in  Sanu  Clara.  Calif.  -  in  the 
spnng  of  1982.  The  co-founders  and  a 
!  handful  of  employees  assembled  the  nrst 
',  few  hundred  umts  mostly  by  hand.  "I*d 
.  never  done  anything  like  it  before.  * 

remembered  McNeaiy  "Here  1  was.  my 
]  hands  getting  biisiered  by  a  screwdriver.** 
j  But  soon.  Sun  settled  into  a  product  phi- 
losophy it  follows  to  this  day  off-the- 
shelf  components,  streamlined  designs 
and  extensive  outside  assembly,  which 
j  results  in  quick  time- to- market  and  low 
■  pnccs  Within  SIX  months  of  incorpora- 
tion, the  company  becanrie  profiuble 

The  Sun-1  and  subsequent  Sun-2  were 
instant  successes,  with  SO  percent  of  the 


first  year's  SS  million  m  sales  commg 
!  from  the  umversity  market.  The  wildfire 
response  to  Sun*$  products  soon  helped 
the  company  recruit  expcnenccd 
employees.  Joining  Sun  m  1983  were 
many  able  young  professionals  who  nad 


been  stan  at  big  companies.  Among 
them  were  Carol  Banz,  who  came  from 
DEC  and  soon  headed  up  marketing,  and  ' 
Larry  Hambly.  a  highly  skilled  sales  and 
marketing  manager  with  experience  at 
Symbolics.  Dau  General  and  other  firms. 
Another  newcomer  that  year  was  Eric 
Schmidt,  a  multiple'degree  technical 
expert  who  had  done  sdnts  at  Xerox's 
PARC  and  BeU  Ubs, 

While  many  new  companies  would  have 
been  content  with  such  an  overwhelmmg 
response  from  the  umversity  market 
alone.  Sun  s  founders  were  eyeing  bigger 
prey.  They  felt  they  needed  major  wms  m 
other  areas  if  they  were  to  achieve  their 
ambitious  objecnves.  Just  17  months 
after  Sun's  incorporauon.  the  company 
wax  aggressively  pursuing  a  large  con- 
tract to  sell  worksuQons  to  major  CAD 
supplier  Computer  Vision.  This  big  com- 
pany had  decided  to  abandon  its  propn- 
etary hardware  and  choose  a  new 
platform  for  its  products.  The  winning 
company  would  maxe  millions  of  dollars 
supplymg  Computer  Vision  with  systems 
for  resale. 

Whai  happened  next  has  become  part  oi 
Sun  folklore.  Despite  spinted  arguments 
and  an  enncing  deal  from  Sun.  Comput- 
crVision  picked  ApoUo  Nevertheless. 
Sun  personnel  humedly  drafted  a  new 
proposal  and  overnighted  it  to  top  CV 
execuQves.  In  addition,  a  Sun  hit  team 
took  the  redeye  East  in  order  to  be  m  the 
CV  lobby  the  next  mormng.  During 
hours  spent  in  the  lobby  makmg  phone 
calls  to  CV  execuuves.  the  Sun  team  was 
told  that  the  deal  was  closed  and  that 
Apollo  was  soil  the  winner.  But  the  Sun 
group  only  agreed  to  leave  after  the  CV 
sales  ch:ef  raid  he  would  call  later  to 
explain  the  choice.  During  this  call  and  a 
subsequent  clandestme  meetmg,  the  Sun 
team  made  another  offer,  which  was 
accepted.  This  put  Sun  on  the  map  m  the 
mainstream  tcchmcal  market. 
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'It  was  a  real 
eye  opener  for 
me  when 
McNeaiycame 
in  in  a  polo  shirt 
and  high'fived 
me  in  the 
hallway/' said  a 
new  executfye  at 
Sua 


The  Computer  Vision  episode  cctnetited 
the  rivalry  between  Sun  and  ApoUo.  with 
Sun  wioning  other  unporran:  business 
away  trom  the  larger  firm.  Growing  so 
rapidly.  Sun  had  already  moved  out  of  its 
nrst  site  and  into  a  larger  building  m 
Mountain  View  next  to  San  Francisco 
Bay.  Before  long,  adjacent  buildings 
were  mhabited.  In  those  days.  McNealy's 
office  resembled,  according  to  the  Wall 
Street  Journal,  a  •"60$  dorm  room." 
mcluding  pins  on  a  wall  map  locatmg  the 
top  U.S.  golf  courses.  Said  one  newly- 
hired  vice  president:  *'Ii  was  a  real  eye 
opener  for  me  when  McNcaly  came  m  m 
a  polo  shin  and  high*fived  me  m  the  hall* 
way."  Yet  McNeaiy's  casual,  humorous 
style  was  matched  by  one  of  the  quickest 
minds  in  the  mdusiry;  he  was  able  to 
uncannily  foresee  the  future  and  plan 
accordingly  years  before  an>*one  else.  In 
I9S4.  he  was  named  president:  Khosla 
had  realized  his  goal  of  becommg  a  mil- 
lionaire several  times  over  and  reared 
from  daily  management  of  Sun. 

The  seemingly  casual  environment 
belied  the  fact  that  Sun  was  moving  rap* 
idly  on  all  fronts  to  become  a  major 
player.  Intemanonal  sales  were  sought 
early    the  first  European  orace  opened 
in  January  of  '84  —  and  new  products 
were  rvshcd  out  every  few  months.  In 
that  -;:ame  year.  Sun  launched  a  subsid- 
iary. Sun  Federal,  to  serve  the  govern- 
ment market.  And  Sun  continued  to 
champioa  (almost  singularly  m  diose 
days  amoog  computer  companies)  open 
systems,  designing  and  licensing  to  all 
comers  NFS.  file  shanng  software  thai 
soon  became  the  industry  standard. 

Fun»  PfofHt  and  Envy 

Sun's  laid-back  California  locauon  and 
youihful  attitude  forged  a  higfa>energy. 
yet  playful  corporate  culture  that 
appealed  strongly  to  the  bnght  engineers 
and  marketers  commg  out  of  the  top  um- 


versmes  or  working  m  older,  slower* 
moving  companies.  Coming  to  Sun  in 
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letting  to  work 
ith 

Bechtolsheim 
md  Joy  was  like 
winning  a 
Fulbright 
sctiolarship"  to 
ttic  engineers 
joining  Sun,  one 
reporternoted. 


1984  as  mtnufactunng  director  was  Curt 
Wozmaiu  a  graduate  school  chum  of 
McNcaiy  s  -  and  still  a  fellow  hockey 
player    whose  resume  included  stints  at 
HP  and  General  Motora.  The  following 
year.  Wayne  Rosing,  who  had  led  a  key 
development  team  at  Apple,  joined  Sun. 
And  indu::try  heavyweights  were  also 
coming  to  Suru  as  well.  It  was  considered 
a  coup  when  Sun  snared  Harvard  econo' 
mist  and  Xerox  execuave  Bill  RaducheL 
who  became  Sun's  CFO.  His  years  as  a 
hi^*level  stnucgist  would  prove  invalu- 
able. Another  prestigious  hire  was 
I  former  17 -year  DEC  veteran  and  DEC 
J  executive  officer  Kevin  Melia,  who  took 
over  operations  ai  Sun. 

Skilled  technical  professionals  were 
flocking  to  Sun  in  large  numbers  by  the 
mid-80s.  According  to  many  observers, 
ihcy  were  attracted  by  the  presence  of 
Tfrhniral  experts  like  Bechtolsheim  and 
Joy.  Even  though  neither  man  maintained 
the  usual  \ice  president's  trappings  - 
staffs,  budgets  and  related  paperwork 
both  were  highly  respected  in  their  roles 
as  ^^visionaries  without  portfolio."  In 
fact,  after  interviewing  Sun  engmeers. 
one  reporter  said  the  amtude  of  the  tech> 
meal  commmuty  was  that  getting  to 
work  with  these  two  was  like  "winning  a 
Fulbright  scholarship." 

But  people  were  coming  to  Sun  not  just 
for  the  professional  challenge  but  also 
for  the  fun.  Riday  beer  busts  became  a 
fixtiire,  with  everyone  from  top  manage- 
ment to  entry* level  workers  attending. 
Another  tradition  established  early  was 
an  annual  April  Fool's  prank,  with  such 
stunts  as  placing  Bill  Joy's  Ferran  on  a 
platform  in  the  middle  of  a  decorative 
pood  within  Sun's  growing  "campus  " 
^  one  year  and  disassembling  and  reassem- 
I  bling  an  entire  Volkswagen  inside  an 
I  executive 's  office  the  next.  But  work  was 

I also  getting  done.  Every  year,  it  seemed 
Sun  was  doubling,  mpling  or  quadru- 
pling Its  finanaal  successes  from  the 


year  before. 

Compeutor  ApoUo  was  particularly  ' 
angry  about  Sun  s  ability  to  offer  systems  | 
pnced  sigmncantiy  below  Apollo's  pro- 
pnetary  computers.  The  party  line  at 
Apollo  in  :r.ose  days  was  that  "standards 
are  a  scupia  idea."  Bui  the  marketplace 

:  was  begmning  to  disagree.  In  1984.  to 

'  combat  Sun.  Apollo  was  forced  to  aban> 
don  its  exclusive  design  and  produce  a 
system  thai  operated  on  standard  soft- 
ware. Commenting  to  journalists  about 

'  Sun's  incessant  pnce  cutting,  Apollo's 
chairman  Vanderslice  offered  a  sad  shake 

'  ofthefaeadandtheadvice.  "I  wouldn't 
have  done  that. "  Yet  soon  after  -  lo  head 
on  Sun's  reiendess  dnve  into  Apollo's 

I  customer  base -the  company  was  forced 

I  to  drop  prices  itself. 

I  Meanwhile.  Sun  continued  making  rapid 
,  gains  m  imporunt  technical  market  seg> 
I  mens  and  winning  converts  to  its  philos- 
ophy of  open  systems.  The  gap  -  both 
cultural  and  strategic  -  between  Sun  and 
-  Apollo.  DEC.  IBM  and  other  iaiige  East 
i  Coan  computer  companies  remained 
I  huge.  The  year  after  Sun's  wildly  suc- 
;  ccssfui  imtial  public  offering  m  1986. 
'  McNealy  told  reporters  about  the  ongo^ 
ing  zeal  of  Sun  employees:  ** We're  a  For- 

Itune  500-size  company  but  I  have  trouble 
finding  a  parking  space  at  5:30  p.m.."  he 
,  said  In  contrast,  parking  Iocs  et  Apollo's 
!  Massachusetts  headquiners  were  almost 
empty  m  the  evening  and  on  weekends. 
>  Said  Ed  ZaiKler.  then  Apollo's  vice  presi- 
I  dent  of  marketmg.  "We're  pushing  to  get 
I  people  to  work  the  41$t  hour  of  every 
'  week." 


In  1987.  Sun  streaked  past  Apollo  m 
sales,  with  revenues  mcrcasmg  146  per- 
cent from  the  previous  year.  Not  too  long 
afterward.  Zander  left  Apollo  to  head  up 
marketing  at  Sun.  A  year  later,  six-year- 
old  Sun  hit  one  billion  dollars  m  aimual 
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The 

SPARCstation  1 
iMunch  wasn't 
like  "a  product 
rollout  Uoma 
yacum  cleaner 
company,'' 
McNealy  joked. 


Birkonstocks  and  RISC 

While  Sue's  success  brought  wtih  it  con* 
siderable  finAncud  rewards.  Sun's  top 
execuDves  acmtUy  appeared  little 
changed  from  iheir  college  days.  Bech* 
tolsbeim.  the  reserved  Gennan  hardware 
guru.  stLll  lopcd  around  the  Sun  campus 
in  his  Birkenstocks  and  pursued  his  long> 
dme  mission  of  designing  ever*more> 
powerful  compuiers.  **You  have  to  obso* 
leie  yow  own  product,*'  he  stid.  -Any- 
time you  try  to  proiect  your  past,  you're 
m  trouble  because  the  fumre  is  cheaper." 
Meanwhile.  Joy  -  who  still  wore  the 
bulky  sweaten  and  **detetmmedly 
unkempc  hair. "  according  to  the  Wall 
Street  Journal,  of  his  Berkeley  days  >  • 
waa  helping  Sun  continually  reiine  ics 
UNIX,  designing  other  imporunt  sort- 
ware  like  NFS.  and  taking  a  lead  role  in 
plotting  new  directions  for  the  company. 
One  important  element  in  Sun's  success 
was  kernel  designers  like  Joy.  According 
to  a  Sun  cxecudve.  there  are  '*very  few 
UNIX  hackers  in  die  universe/*  and  Sun 
had  a  dispropordooate  share.  Meanwhile, 
McKealy  —  who  was  quickly  earning 
nodce  and  respect  in  the  computer  indus- 
try for  his  inaovadve  suisegies  and  keen 
Irarimhip  -  drove  the  same  old  compact 
car  for  several  years  tfter  Son  becime  a 
household  name  amoag  engineers  and 
the  preu.  His  penchant  for  casual  cloches 
and  acerbic,  fimny  quips  still  separated 
him  from  the  buttooed-down  CEOs  in 
the  indusiry.  Ptrtaaps  MeNealy's  only 
bow  to  his  demanding  potitioo  was  the 
fact  that  be  now  had  an  email  terminal 
and  fax  machine  mttalkd  in  his  home. 

This  mdividualifttic  attitude  extended  to 
Sun's  many  able  engineers,  as  well. 
According  to  a  product  manager  at 
another  cxxnpany.  "ApoUo  has  young 
people,  but  they're  always  in  the  back. 
You  can  walk  right  into  Sun  and  start 
talking  to  their  Twinkie  eaters  anyume." 
Thus  it  was  no  surprise  thai  Bech- 


tolsheim  found  many  Sun  engineers  who 
were  eager  to  help  turn  design  a  new 
computer  m  1987.  At  that  time,  most  Sun 
systems  were  based  on  the  wkiely  avail- 
able Motorola  6S000  miaoprocessor. 
However.  Sun  had  designed  its  own  pow- 


I  erful  RISC  processor  -  after  many  lead- 
i  ing  firms  refused  to  develop  CPU  chips  j 
I  for  Sun -that  was  called  SPARC.  Sun  I 
I  had  turned  the  design  over  to  a  few  sili- 
con vendors  for  implementation  and  had  | 
new  systems  to  be  introduced  later  that 
year.  But  Bechtolsheun  envisioned  an 
entirely  different  son  of  SPARC  system.  ' 
Thiswastobeasmalthigh-perfor-  j 
manoe.  low-cost  desktop  system  with  a 
completely  new  appearance.  In  addition, 
it  would  utilize  several  breakthrough  j 
designs  amied  at  giving  the  system  j 
expanded  -  yet  inexpensive  -  capablli- 
ties.  According  to  one  Sun  executive. 
'*Andy  was  way  ahead  of  everybody  in 
seeing  the  potenual  of  desktop 
machines." 

Becfatolsbeim  was  so  convinced  of  the 
tightness  of  his  new  idea  that  be  contin- 
ued working  on  it  even  though  Sun  was 
focused  on  larger  systems  in  those  days. 
But  given  Bechtolsheim's  incredible 
irsck  record  u  a  system  designer.  Sun's 
leaders  soon  decided  to  take  a  chiace  on 
diis  never-been-dooe-before  computer. 
The  system  was  dubbed  the  SPARCsta- 
tion 1.  It  would  eventually  employ  new 
levels  of  integration,  miniaturizing  the 
essennal  electronic  compooenct  into  a 
CPU  package  called  **the  pizxa  box"  for 
in  small  size.  Just  like  they  had  with 
many  Sun  innovations,  other  companies 
later  borrowed  the  concept  and  the  term 
for  their  own  products. 

The  SPARCstation  1  was  mtroduced 
with  great  fanfare  on  April  12.  1989.  at  a 
gala  event  in  San  Franciaco.  McNealy 
joked  that  be  hoped  this  product  launch 
wouki  dispel  coounena  from  the  press 
that  events  piM  on  by  cost-cooacious. 
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By  the  late 
'80Sr  the 
biggest  players 
in  the  computer 
industry  were 
no  longer 
viewing  Sun 
as  a  harmless 
little  West 
Coast  company 
with  non- 
traditional 
strategies. 


xchie  Sun  were  like  rollouts  oy  a  vac- 
uum cleaner  company  Ana  ii  was  no 
accideni  thai  compcutor  Hewieit-PacK* 
ard  —  i  distant  number  four  m  the  worK- 
staaon  maricet  in  1988  -  chose  the  same 
day  to  maKe  a  major  announcement,  in  a 
cosdy  bid  to  heave  itself  mto  the  leader  's 
posiaon.  i:  had  bougnt  Apoilo. 

I  Within  a  short  time,  the  SPARCsuuon 

i  }'ne  became  the  most  popular  RISC 

}  worksuuon  on  the  market.  And  evi- 

j  dendy.  HP's  attempt  to  buy  market  share 

I  Noa  the  Apollo  purchase  wasn't  succcss- 

j  fui  in  giving  HP  the  lead.  3y  the  end  of 

■  1989.  according  to  Intemauonai  Data 

j  Corp..  HP  had  only  movea  up  to  third 
place  m  terms  of  total  shipments. 


Standards  and 
Anti-Standards 

Some  lime  before  the  SPARC suaon  was 
launched,  the  biggest  players  m  the  com- 
puter mdustry  were  no  longer  vie'Mng 
Sun  as  a  harmless  Uide  West  Coui  com- 
pany with  non-traditional  strategies.  Sun 
was  dommatmg  what  had  become  the 
computer  industry's  major  growth  seg- 
menn  worksianons.  And  everyone 
wanted  to  rule  this  unportant  market  But 
worse  ycL  Sun  was  moving  beyond  its 
lechmcal  stronghold  mto  the  enormous 
commercial  markets  that  mary  large  ven- 
dors considered  to  be  theu*  exclusive  nirf . 

Although  IBM's  first  product  offermg  m 
the  worksiaaon  space,  the  RT.  was  one  of 
Its  few  blunders.  Big  Blue  got  senous 
with  its  next  machme.  Clcariy.  HP  meant 
busmess.  too.  as  evidenced  by  its  acqui- 
siaon  of  Apoilo.  And  DEC  was  fighting 
hard,  usmg  methods  like  an  unprece- 
dented trade-tn  deal  on  Sun  systems  for 
those  purchasing  DEC  computers  (this 
ploy  ultimately  didn't  result  m  very 
many  trade*ins.  analysts  reported). 
McNeaiy  knew  that  Sun  would  have  to 
watch  Its  back.  But  that  didn't  stop  the 
company's  long-'.ne  evangelism  ot  open 


systems,  or  the  creauon  of  ever-new 
strategies  (such  as  focusmg  on  a  smgie 
compuimg  platfonn.  as  Sun  soon  did 
with  SPARC),  or  Sun's  increasmg  sales 

Licensmg  technology  for  little  or  no  cost 
was  part  of  Sun's  commitment  to  open 
systems.  The  Bill  Joy-designed  NFS.  [ 
released  in  1984.  was  the  first  Sun  prod- 
uct broadly  licensed:  it  became  the 
mdustry  standard  for  file  shanng.  Two 
years  later.  Sun  hoped  :o  overcome  the 
diversity  of  incompaable  wmdow  sys- 
tems then  on  the  market  by  mexpen-  , 
sively  hcensmg  its  advanced  new 
wmdow  technology.  NeWS  (Network- 
extensible  Window  System).  Repeatedly 
;  given  the  highest  possible  praise  from 
j  software  types  (it  was  called  "elegant  "). 
!  NeWS  was  more  sophirdcated  and  a  bet- 
j  ter  product  than  anything  else  then  avatl- 
j  able.  But  even  as  trade  magazmes  were 
j  wnting  eagerly  about  what  a  great  solu- 
}  aon  NeWS  could  be.  large  computer 
j  vendors  were  vowing  not  to  let  Sun 
1  claim  another  icchmcaJ  victory  by  estab- 
1  lishing  a  second  major  mdustry  standard, 
j  The  big  rirms  threw  iheu-  support  behind 
i  MIT's  X  Window  System  as  the  stan- 
I  dard.Alihough  not  as  "elegant  "as 
,  NeWS.  It  had  the  big  advanuge  of  not 
.  commg  from  a  vendor,  panicularly  loo- 
)  successful  Sun. 

I 

I  Despite  the  rebuff  to  NeWS.  Sun  did  not 
I  stop  cnampionmg  open  technologies 
I  Later.  Sun  and  ongmal  UNIX  creator 
I  AT&T  (at  Its  famous  Bell  Labs  faciiityj 
I  forged  a  parmership  under  which  the  rwo 

■  would  design  a  new  version  of  UNIX 
that  would  unite  many  of  the  exisang  fia- 

1  vors  of  the  opcraimg  system  and 

■  become  the  mdustry  standard  that  soft- 
t  ware  oevelopeis  and  users  needed.  But 

(hat  was  too  much  for  the  world "s  largest 
.  computer  vendors  In  1988  •-  in  response 
!  to  the  Sun/AT&T  alliance,  virmaily 
•  every  neutral  observci"  said    IBM.  HP. 
DEC  and  a  roster  of  other  vendors 
formea  the  Open  Sofnvare  Foundauon 
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The  real 
problem,  is  that 
IBM,  DEC  and 
Unisys  have  a 
bunch  of 
products  no  one 
wantstobuy/'an 
analyst  said. 


(OSF)  There  was  much  irony  in  xiic  lor- 
mtnon  of  OSF.  Many  of  ihe  udusn7 
giinis  m  ±is  consoruum  h^d  pooh- 
poohed  UNIX  ir.  Uie  past;  a  widely 
quoxd  statement  irom  DEC  president 
Ken  Olsen  v-'as  that  those  promonrg 
UNIX  were  offerug  -'snake  oU."  Never- 
theless. OSF  announced  plans  to  develop 
a  new  "standard"  UNIX  of  its  own. 

Despite  this  powerful  gang  s  objecnve. 
the  AT&T/Sun  operating  system.  System 
V  Release  4,  is  widely  viewed  today  as 
1  ihe  leading  UNIX. 

'  The  Open  Systems  Revolution 


While  some  people  were  surprised  over 
the  sudden  micres:  in  UNIX  -  and  Lhe 
unprecedented  alliance  of  former  com- 
pectors  -  demonstrated  by  OSF.  Sun 
wasn't.  For  years,  McNealy.  Been- 
tolsheim  and  Joy  had  been  predicimg 
mdusiry  consolidaaon  and  a  user  revolt 
away  from  closed  architectures  and 
toward  open  systems.  What  was  surpns- 
ing,  however,  was  the  degree  of  turmoil 
in  the  mdustry  as  a  result  of  this  new 
computing  religion,  smcc  it  wasn't  just 
the  recession  that  was  begmmng  lo  hurt 
compu-^r  i^rms  In  fact,  one  wcU-known 
antJysi  told  the  press  that,  "I  cauaon 
j  against  bcUevmg  any  company  that 
:  blames  the  economy  for  its  prob- 
!  lems.  Technology  products,  not  ; 
'  economics,  dictate  buymg  patterns 
The  real  problem  is  that  IBM,  DEC  ■ 
and  Unisys  have  a  bunch  of  prod- 
ucis  that  no  one  wants  to  buy."  And 
while  xt.csc  comptnies  slashed  their 
workforces  and  watched  their  prof- 
its plunge.  Sun  was  nding  the  open 
systems  wave.  Fortune  magazine 
named  Sun  the  fastest -growing 
U.S.  company  between  1985  and 
19S9»  with  a  compound  annual 
growth  rate  of  1 14  percent- 


sec  lopen  systems)  go  away,  but  it  is 
'  absolutely  unstoppable.  It's  the  irresist- 
\  ible  force  m  the  world  today.  Companies 
cannot  sell  proprietary,  smgle-vendor 
solutions  to  the  computer  marketplace. 
Just  like  Ford  cannot  mtroduce  an  auto- 
mobde  that  is  50  feet  wide  or  that  has  the 
brake  pedal  to  the  nght  of  the  accelcra- 


Said  McNealy  at  the  end  of  the 
•80s:  "DEC  or  IBM  would  love  to 
.9. 


Car  analogies  are  as  much  a  part  01 
,  McNealy  as  clever  quips.  No  wonder.  He 
'  spent  his  childhood  Ustemng  to  his  father 
j  chat  about  busmcss  with  family  friend  ^ 
'  Lee  lacocca  on  the  golf  course.  In  fact. 
'•  dunng  many  eveiungs  at  the  McNeaiy 
•  home,  young  Scott  plotted  strategies  wiLh 

his  dad  --  vice  chairman  01  Amencan 
'  Motors  Corp.    to  save  the  troubled  firm. 
'  One  lesson  he  learned  was  the  impor- 
'  tance  of  havmg  market  share,  since  a 
i  company  without  it  -  like  AMC  had 
'  been  -  was  condemned  to  skate  '*on  the 
'  hairy  edge  of  not  quiw  having  cntical 
I  mass."  said  McNeaiy  He  also  knew  the 
■  wisdom  m  always  keeping  the  compeu- 
'  tion  off  balance. 
I 

!  The  SPARC  licensmg  strategy  -  one  of 
'  Bill  Joy's  many  far-thinkmgiceas"  did 
'  just  that.  In  order  to  rapidly  build  this 
!  cntical  mass  for  SPARC  systems.  Sun 
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'Were  not  going 
through  a 
phase  "noted 
Apple's  John 
Sculley,  "We're 
going  through  a 
fundamental 
change/' And 
evidence  of  this 
was  strange  new 
alliances. 


encouraged  ihc  crctuon  of  a  whole 
SPARC  markeJ  by  licensing  its  technoi. 
ogy.  While  some  skepHcs  argued  that 
SPARC  clones  could  hun  Sun.  just  as  PC 
clones  cost  IBM  market  share.  Sun  s 
leaders  disagreed.  They  knew  there  was  a 
world  of  difference  between  ptanmn^  a 
cloning  snrategy  versus  dealing  with  their 
Unwanted  existence  aiier  they  appear. 
"IBM  grew  a  S7  billion  PC  business  in 
spue  of  the  clones,"  McNeaiy  argued  m 
1989.  "Hun  me  with  that  problem." 

Hurting  Sun  was  what  just  about  even- 
major  company  m  the  computer  mausirv' 
had  m  mind.  As  the  open  systems  revolt 
picked  up  further  steim  m  tne  'QOs.  vuru- 
aJly  every  company  was  rewnting  its 
product  strategies.  Open  systems  was  tne 
new  buzzword  -  with  the  meaning 
stretched  and  pulled  so  that  it  would 
apply  to  just  about  anythuig 


I  Old  Enemies  Become 
j  New  Friends 

:  As  the  new  decade  began.  Sun  had. 
I  mdecd.  fulfilled  la  founders'  ambiucns 
:  to  take  on  the  big  boys.  But  the  company 
.  still  had  lis  youthful  irreverence.  An 
I  amusuig  promouonai  video  was  titled 

"Never  Grow  Up."  even  as  McNealy.  Joy 
I  and  other  Sun  leaders  were  cutting 
sophisucated  deals  with  major  compa- 
nies worldwide.  Joy  -  gliding  around 
Sun  in  his  battered  Reeboks  and  passmg 
out  wisdom  on  topics  from  prinuuve  art 
to  history  -  and  McNealy  --  a  self-pro- 
claimed "wise  guy"  whose  outrageous 
quips  perked  up  any  story  -  were  suii 
more  likely  to  wear  jeans  to  \ht  office 
Lhan  suits  "The  tie  is  one  of  the  most 
dysfuncnonal  amcles  of  clothing  ever 
mventcd."  McNealy  lold  one  reporter 
"The  only  dress  code  we  have  is  Jtat  you 
must." 

Coupled  with  Its  itrccess.  Sun  s  uninhib- 
ited culture  made  for  lively  copy  among 
memt>ers  of  the  press.  Spctxing  lor  ail 
those  who  followed  Sun.  one  analyst 
•  10'" 


summed  up  the  common  view:  "Sun  is  so 
much  fun  to  waich." 

And.  m  fact.  Lhe  entu-e  computer  industry 
was  making  headlines  as  never  before.  It 
scerr.r^  as  if  the  unprecedented  level  of 
compeuuon  created  by  the  open  systems 
revoluuon  was  mspiring  new  behaviors 
from  the  giant  vendors,  all  of  whom 
wanted  to  replace  Sun  m  ihe  top  spot  and 
were  willing  ro  do  just  about  anything  to 
,  make  It  happen.  Staid  Hewlett-Packard 
launched  the  most  aggressive  ad  cam- 
paign m  Its  history,  directly  attacking 
Sun  and  even  usmg  false  information. 
Typical  of  the  new  fervor  was  an  HP  pep 
rally  at  which  a  sales  team  ceremoni- 
ously ripped  up  a  photo  of  Scott 
McNealy. 

:  Yet  despite  sjch  zeal.  Sun  still  managed 

to  firmly  lock  up  ihe  leader  s  position, 
j  IDC  named  Sun  a  strong  number  one  at 
J  iheendof  1990.  with  39  percent  of 
,  worldwide  worksuuon  and  server  ship- 
J  ments.  HP  followed  disuntly  wiih  20 
,  P«fcent.ihen  DEC  at  IV  percent  and  IBM 
•  trailing  with  4  percent.  That  meant  that 
I  Sun*s  share  was  more  than  HP's  and 

DEC*s  combmed.  According  ic  a  former 
j  ApoUo  vice  president.  Sun's  leaders  were 
successful  "because  they  don't  have  pre- 
i  conccivcanouons  about  what  can  t  be 
done.**  And  Sun's  SPARC  strategy  was 
also  succeeding.  According  to  IDC.  65 
I  percent  of  1990  RISC  shipments  were 
I  based  on  SPARC.  The  next  largest  pro- 
cessor had  a  mere  18.5  penxnt  share. 

The  top  computer  companies  weren't  just 
battling  against  Sun.  They  were  grap- 
plmg  with  an  industry  tn  which  the  old 
rules  no  longer  applied.  Explamed  Apple 
chairman  John  ScuUey  to  L'$A  Toda\: 
**We*re  not  gomg  through  a  phase.  We're 
gomg  through  a  fundamental  change. " 
And  m  dealing  with  this  change,  many 
compames  were  forging  odd  new  aUi- 
a. ices.  One  headline -grab bmg  example 
was  the  Advanced  Compuimg  Environ- 
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Said  one 
frustrated  ACE 
planner:  "Every 
time  we  appear 
to  have  Sun 
cornered,  Scott 
McNeaty  comes 
along  and  pops 
tiis  head  up 
again.'' 


mem  (ACE),  composed  of  strange  bed* 
fellows  Microsofu  DEC,  Compiq,  chips 
producer  MIPS  and  oiher  finns.  Miny 
«njiyst$  noied  that  ACE  seemed  to  be 
Microsoft's  atampt  to  extend  the  hege- 
mony u  enjoyed  with  the  agmg  PC  into 
u*:e  more-powerful  computmg  environ* 
mem  being  chosen  m  the  •90s.  imoaliy 
saymg  it  would  suppon  two  new  operate 
,  ing  systems  and  two  processors.  ACE's 
I  list  of  supported  operatmg  sofrA'are  has 
!  grown  since  then  "Progrzmmers  won't 
I  be  holding  their  breath,"  wrote  one 
,  reponer. 

The  mduscry  soon  saw  another  mmd- 
'  bogglmg  alliance,  ihu  time  oetwecn 

arcn-enemies  IBM  and  Apple.  Not  sur- 
'  pnsmgly,  the  goal  of  this  team  was  to 
'  develop  yet  another  next-generauon 
■  computing  platform  to  breathe  new  life 

into  the  PC  and  grao  the  market  away 
I  from  Sun.  Reponers  noted  that  both  ACE 
'  and  the  new  Apple/IBM  duo  seemed 
I  plagued  by  a  need  to  hold  onto  existing 
'  products  while  also  touting  something 
.  new.  The  result  was  a  mahmash  of  dif- 
i  fercnt  products  -  current  and  promised  -- 
I  that  left  users  wondcrmg  about  just  what 
I  the  future  would  really  bnng. 

'  Among  the  confused  were  software 


Stktibtics 

f  

Ernplenn 

1 

i- 

won. 

 Ij 

EmpipyMRatiMts; 

I- ;/ 

1 
J 

h. 

1 

|FV91Rt 

.  \U^B7^ 

;  lnstan«<f 

bmwiSSOJOOl 

[^-systems 

t 

1 

1 

developers.  The  president  of  one  leading 
company  told  the  Los  Angeles  Times  that 
'There's  never  been  a  technology  prod- 
uct fostered  by  a  coalition  that  has  been 
successful."  Sun's  Ed  Zander  had  a  simi- 
lar view:  ''You  have  to  be  willing  to  bet 
your  company  on  a  strategy  Then  it  can 
work."  The  president  of  Forrester 
Research  thought  he  understood  the  real 
agendas  inherent  m  the  conmsing  new 
plans  of  the  ronsoroa.  "I  don't  sec  any 
unifymg  themes,  except  perhaps  a  desire 
to  wound  Sun,"  he  told  the  press.  In  fact, 
sometimes  the  rhiscranon  of  Sun's  com* 
pentors  even  bubbled  over  into  iater- 
regretied  statements  in  the  newspaper. 
One  member  of  the  ACE  consortium  told 
the  New  York  Times  that  ''Every  ame  we 
appear  to  have  Sun  cornered.  Scoti 
McNealy  comes  along  and  pops  his  head 
up  again/'  And  again.  And  again. 

Dealing  With  New 
Business  Realities 

The  computer  buyers  of  1991  never  had 
It  so  good.  Cost*cutting  was  rampant  ana 
It  seemed  like  the  high  profit  margins  that 
had  propped  up  companies  like  Apple 
and  Compaq  in  the  old  days  were  gone 
for  good.  One  nigh-tech  executive  called 
these  pnce  reducaons  "a  rape  and  pillage 
strategy  "  To  counter  the  fierce  compeu- 
don  and  falling  prices,  companies  needed 
both  ught  management  and  laser*iike 
prcsaence  about  what  buyers  wanted  on 
a  soaiu  that  the  mdustry  had  never  seen  , 
before. 

Following  the  bizarre  new  consoroums, 
more  mcredible  events  were  taking 
piAce.  Compaq  suffered  a  large  loss  its 
hrst  ever  —  and  quickly  fircd'iis  presi* 
dent/co-founder;  mergers  were  rampant, 
such  as  AT&T*s  acquisition  of  NCR  and 
the  new  enaties  of  Borland/As  hton  Tate 
and  Novell/Digital  Research.  And  virtu- 
ally every  big  company  wu  laying  off 
large  numbers  of  unlucky  employees 


BEST  COPY  AVAILABLE 


2bG 


282 


The  compuzer  indusiry  was  going 
through  a  pf^ound  change  that  would 
require  new   utudes  and  strategies.  The 
president  of  one  small  software  company 
loid  the  H<r7//  Siree:  Journal  that  the 
industry  "has  reached  a  glass  ceiling. 
Gangmg  up  against  one  another  isn't 
gomg  to  be  the  answer.  The  solution  li  a 
new  approach." 


I 


THE  COMPANIES  WITHIN  SUN 


mauitc&m  and  miM  voriaMim  and  Mfvitc  ti  alw  rt 
ucii  tram  oihar  So)  buMM  uito  (auch  a»  ayvin  tolhm 
»aryiwhBSMCC»Sunfc&JumKUM  rni«iJ.wWchdQa»hirtftdaotmaomo( 
dolm  n  biMimamno  tedarii  iM  ard  looii90Mrnnia(Ma.  So^ 
danio(SM0CandaiMdiawiaw«idCCO(XStfilitJuiytliii«J^ 

SunSoft  Inc.- T)«  oonvanydtMlopa  and  Mil  «y«ln 
Sol«  (fiiHMiadconyang  anwwiiant)  to  ofttr  linm.  indbfco  SMCC.  StfiSolft 
goii  ii  topnilarM  Soiirift.  IhuailolM  Sdmon  SPARC  liMiaiSd^ 
lfllitxa6toav«iatyo<ha<dfiwivandoii.R«cii<ytSunSo<iM[yaidt)4^ 
tyclimB  UainM  oi  Nwvdw*  SyMM*.  tomMdy  part  o( 
opntan  1MB  a  laadarin  IJNK  on  Inlit  SunSoft  {m  nto  m 
ariMnoid.  Ed  Zandv  a  prtaidtnt  o(  SunSoft. 

Sun  Tachnoto^  Eriirprtna,  inc.-  TMi  cx^arezalion  kncbona  aa  apordoioinanaQar. 
handEng  ttvat  ndapaidantbuwwb  unto  (SunConnaol.  SunfVx  and  SunPro).  Eric 
SdvRiK  ia  praaiianL 

SuftComact.  Inc.  -  A  mambtr  0}  tM  Stf)  Tadmokjgy  Entepnaaa  lan^ 
oflaranaftrofcmaniOamartandrtaropacafaitYpfoducfc.T^ 
[ink  UKax  t)«tan«  Mh  o«w  inwtnnanb  (lucA  aa  DB:  and  lawl  1^ 
Dan*  Yvo  •  adng  gaiMnI  I 


SunPlct,  inc.  Anoitar  Stf)  Tachnoiogy  EmaipTMa  conpany,  it  mate 
iniaBwqtMidwar»«id  I  j»(Mt  product  far  UNKnaawMte 
Mar  ft  vna  praaidanf  and  9«nanl  manaoar. 

SunPro,  Ine.  Th«  tf^d  So)  Tachwloi^  Bitarpmaa  conipan^  t « 
dSPARCAJMXpro7arwnafprodudi><Hypftxto^«uchaa  program 
and  coupJaw.  Jon  KannaQaart  »  vioa  pwaidant  and  paMwi  — gn 


SiMExpiVM  ■>  Tht  Ipcw  o(  Nacofifwir  •  to  of  ar  and  loais  and  raaaiinqH^ 
at«nr4andd«8vaiyo(m)n^taniSunpraduck,auchaaaoft«Mra,  add-on  product! 
a^  p«.iph«r*.  SunCqraa  •  baaad  n  Boaton  and  «4  hM  an  ««Mfiaionriapafli^ 
ea-Jbiiihad  in  isae.  Doi^hr  Ikfral  ii  praadant. 

SwMlcfoayala»mUtoauiaaTlnc.'Th»R&DoitfBiiiiiiiuii»n^ 

in  Sun  ittavyaliBia.  \^kyM  Aoano  ia  vtca  praadanl. 


Sun  execuQves  had  begun  planning  their 
new  approach  the  previous  year.  While 
Sun  seemed  to  nde  above  the  turmoil  in 
the  industry  -  the  company's  fiscal  1991 
financial  penonnance  was  the  best  of 
any  computer  vendor  -  McNeaiy  knew 
that  streamlimng  was  in  order.  Product 
and  distnbution  trends  were  changing  so 
quickly  -  and  would  change  even  more 
in  the  future  —  that  Sun  needed  to  change 
as  well  to  keep  itself  far  anead  of  the 
compe::don.  One  Sun  execudve  had 
explained  the  company's  situaaon  well 
to  Business  Wefk'.  "As  a  big  company, 
everythmg  we  do  now  is  like  Aymg  a 
supersonic  jet  at  ireeiop  height.  You  can't 
iffcxd  to  make  mistakes. " 

Although  Sun's  piloting  had  been 
remarkably  precise.  McNealy  didn't 
want  to  take  chances.  As  they  grow,  com* 
pcnies  often  slow  down:  decision-mak* 
mg  becomes  a  consensus  issue  while 
taking  nsks  is  often  viewed  as  a  poiiti* 
odly  unwise  move.  That  had  never  been 
Sun's  philosophy  and  was.  many  said, 
pan  of  the  company  's  success  fonnula. 
Thus,  m  the  summer  of  1991.  McNeaiy 
organized  Sun  Microsystems  into  subsid* 
lanes.  In  effect,  this  created  several 
smaller,  fiercely  compeative  compames 
with  mmble  decision-maiung  and  focus 
-  like  several  younger  Suns. 

The  subsidiaries  still  aim  to  offer  the 
innovanve.  compcnaveiy  priced  prod- 
ucts based  on  open  technologies  thai  Sun 
has  been  known  for.  However,  each  of 
the  seven  companies  addresses  a  core 
busmcss  or  function,  with  most  operating 
as  a  separate  profit  and  loss  center.  And 
each  subsidiary  has  lis  own  management, 
which  oversees  things  like  product 
development,  manufacixihng,  markecmg 
and  sales.  According  to  McNeaiy  who 
remams  as  chainnan  and  CEO  of  Sun  but 
also  now  heads  up  the  largest  subsidiary. 
Stm  Microsystems  Computer  Corp.  — 
this  structure  enables  management  to  put 
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Joy's  latest 
bfueskyideais 
a  computer 
that  will  disap- 
pear right  intc 
ttiedesk.witha 
screen  as  its 
surface^ 


resources  whwc  ihcy  lldo  :hetnost 
gooa.  Never  a  prortigaic  company, 
spcndu»5-wise.  Sun  long  ago  learnea 
how  10  run  lean  m  orcer  lo  offer  ihe  out- 
siinding  product  pnce/penormancc  ihai 
hclpea  It  outrace  i«  "vais  The  ags?-es- 
sive  companies  that  now  max*  up  Sun 
are  ail  commuted  to  the  bottom  iinc.^ 
These  days,  visitors  to  McNeaiy  s  omcc 
see  a  new  addinon  lo  his  desk;  a  sign  mat 
says  "President  and  Cheap  Executive." 

i  And  once  again.  ih:s  irdusc?  visionary 
seems  lo  have  started  sometiung.  While 
.  Sun's  new  orgamzauon  was  aimed  ai 
L".creasmg  its  already-sigmncani  success, 
omer  companies  are  emuiaong 
McNeAly's  new  structure  tor  iess  posi- 
ave  reasons.  Throttled  by  an  overgrown 
bureaucracy  and  expcriencuig  pernaps 
the  biggest  cxisis  of  its  niany  decaaes  m 
i  business.  fBM  announced  it  would 
'  dcccntraiiicmto  more  independent  ena- 
i  nes.  M     expect  some  other  isrge  com- 
1  pamcitc  nake  similar  moves.  As  of 
I  earlv  1992.  companies  like  DEC  and 

IBM  were  reporang  large  losses,  sign^i- 
I  ling  further  drastic  changes  ahead  for  the 
industry 

Orbiiso<5un'$  N©w  Plan«tf 


board. 

Running  the  new  siibsidianes  are  rr.any 
familiar  faces  at  Sun.  Can  WozniaK 
heads  up  engineenng  while  Larry  Ham* 
bly  runs  marketing  in  Sun  Microsystems 
Computer  Corp..  the  worKSixuon  ana 
server  manufacturer.  Ed  Zanacr  :s  tne 
chief  of  SunSoft.  Uie  system  software 
suosidiary.  Overseeing  several  inceoen- 
dent  busmesses  that  focus  on  areas  like 
development  tools,  cormecnvity  products 
and  printing  and  im  aging  prooucts  is  &:c 
Schmidt,  president  of  Sun  Tecrmoiogy 
Enterprises.  And  Wayne  Rosmg  is  now 
in  charge  of  Suns  long-range  rescarcn 
and  development  as  heaa  of  Sun  Micro- 
systems Laboraiones. 

Much  on  the  mmds  of  ail  Sun  execuuves 
was  evolving  an  effecuve  sales  structure 
that  would  reflect  the  rapid  changes  m 
the  mdustry.  Carol  Bartz  leads  Sun's 
6.500-s:rong  direct  sales  force,  which 
■  has  always  given  the  company  a  compet- 
itive edge.  In  addiuon.  Sun  soU'^ises  a 
vaneiy  of  reseller  partners  and  has 
launched  a  nsw  channel:  SunExpress. 
which  is  committed  ic  fast  order  fulfill- 
rnent  of  non-system  products.  This  com- 
pany is  headed  by  DEC  %etcran  Doromy 
TeireU 


.Sun*f  new  gtnxxoa.  h»«i*l  sigmficantly 
tltcred  the  b«ip  comptny ptffornel 
and  fjcilitie*  ranaai  the  same.  Sua  man- 
«0D»cat  kDcw  that  tfarcbci^.  iiieas  and 
incooTf^oMUltittdcstiuthad  become 
sojauoirapMit  of  Sun  culture  must  be 
People  like  Andy  Bcch- 
_  tobbeia;  BiU  Joy,  and  many  other  tech- 
!  nicai  tnnovaion  at  Sun  still  do  what  they 
1  always  did.  In  fact  Joy's  latest  blue  sky 
;  idea  IS  a  computer  that  will  disappear 
I  right  into  the  desk,  which  wdl  have  a 
I  sCTeen  as  its  surface.  Meanwhile.  Bech- 
•  lolsheim  is  defining  the  next  gencraaon 
'  of  desktop  computers  and  talks  of  a  day 
when  computers  will  be  the  size  of  credit 
■  cares  and  simply  plugged  into  a  key- 


Sun's  new  planets  have  every  mtennon 
of  uulamg  the  aggressive,  mnovanve 
business  model  that  has  made  Sun 
Miaosystems  the  scorn,  then  the  envy 
and  'he' bane  of  the  computer  mdustry 
"Could  any  pother  company)  do  ihe 
same'^"  speculated  analyst  Mark  Stahl- 
man  recently. 

"Sure  they  could.  If  they  really  wanted  to 
and  had  the  years  to  spend.  But  then 
■  where  would  they  be?  If  they  moved  as 
fast  as  Sun  has.  they  wouid  soil  be 
behind,  simply  because  Sun  has  no  plans 
to  «op  racing  ahead  on  its  own.'* 
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Mr.  Boucher.  Thank  you  very  much,  Mr.  Gage. 

Dr.  Herron,  we  will  be  pleased  to  hear  firom  you. 

Dr.  Hebron.  Mr.  Chairman,  subcommittee  members:  I'm  a  re* 
search  chemist  working  on  the  discovery  of  new  treatments  for  dis- 
eases, and  increasingly  over  the  last  6  to  10  years  high  perform- 
ance computing  and  networking  have  become  a  central  feature  of 
that  type  of  discovery  research. 

We've  been  also  involved  in  planning  for  the  development  of  our 
use  of  high  performance  computing  and  networldn^  in  medical 
projects  that  would  aUow  us  to  share  medical  and  scientific  infor- 
mation more  effectively  and  to  do  a  better  job  of  carrying  out  our 
clinical  trials  on  new  agents. 

We've  been  very  fortunate  in  trying  to  carry  out  these  programs 
to  be  involved  in  a  partnership  with  the  National  Center  for 
Supercomputing  Applications  at  the  University  of  Illinois.  We 
joined  a  partnership  with  them  in  1988  and  they  helped  us  enor- 
mously with  our  initial  supercomputer  applications  and  visualiza- 
tions and  network  applications,  and  gave  us  the  background  infor- 
mation that  we  needed  to  establish  our  own  supercomputer  center 
at  Lilly  in  1990.  But  even  havin^c  our  own  facility,  we  find  it  enor- 
mously ben&ficial  to  work,  continue  to  work  with  the  NCSA  be- 
cause they  are  able  to  keep  us  in  touch  with  the  most  current  ad- 
vances in  hardware  and  software,  and  in  ideas  for  new  applica- 
tions, much,  much  more  so  than  we  could  possibly  do  witlun  our 
own  relatively  small  and  circumscribed  company. 

The  kinds  of  work  that  I  do  frequently  involve  the  simulation  of 
the  behavior  of  relatively  complicated  molecules.  The  estimation  of 
how  well  one  molecule  will  interact  mth  some  target  even  before 
that  putative  drug  has  ever  been  made,  this  is  potentially  a  veiy 
powerful  way  to  get  at  new  agents  faster  and  with  less  error. 

We  can't  really  do  this  as  well  as  we  would  like  to,  though,  even 
as  fast  as  our  current  hardware  and  software  is,  the  calculations 
that  we  can  do  on  molecules  now  are  quite  limited  in  how  realistic 
they  can  be.  We  really  need  to  be  able  to  look  at  large  numbers  of 
molecules  together,  interacting,  and  we  need  to  be  able  to  do  a  bet- 
ter job  of  estimating  the  structures  of  large  molecules,  and  we  need 
probably  a  thousand  to  ten  thousandfold  faster  computers  to  be 
able  to  do  that  than  we  have  now. 

In  addition  to  that,  the  networks  have  to  develop  because  we 
need  to  be  able  to  share  this  enormous  amount  of  computational  in- 
formation that  is  generated  all  over  the  country  at  very  large  cost 
so  that  people  don't  constantly  duplicate  these  calculations  and  pay 
for  them  over  and  over  again. 

And  also  the  amounts  of  information  about  science  and  medicine 
and  clinical  trials  that  need  to  be  shared  to  do  these  things  the  way 
we  would  like  to  really  involves  handling  unprecedentedl3i  large 
amounts  of  data  in  realtime. 

So,  to  summarize  the  main  points  that  I  made,  we  believe  that 
high  performance  computing  and  hijgh  speed  networking  is  impor- 
tant to  the  effectiveness  and  competitiveness  of  drug  discovery,  and 
we  feel  that  it  is  important  that  agencies  like  the  NSF  that  pro- 
vides support  to  the  National  Supercomputer  Centers  that  have 
been  so  useful  to  us  be  carried  on. 
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And  we  also  hope,  being  in  industry  as  I  am,  that  you  willtry 
to^ow  LSrtry  to  be-Sy  industry.  In  particuiar.  to  be  an  acfave 
paJtp  S  X^developm^t  of  these  very  powerful  new  tech- 

"°[tEb  prepared  statement  of  Dr.  Herron  foUows:] 
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INTRODUCTION 

Mr.  Chairman  and  members  of  the  Subcommittee,  my  goal  as  a  research  scientist  is  to 
discover  molecules  that  have  the  potential  to  be  new  and  superior  treatments  for 
serious  diseases.  My  own  laboratory,  and  the  other  laboratories  in  my  research  group, 
are  devoted  to  discovering  new  treatments  for  asthma,  and  other  serious  inflammatory 
diseases  of  the  lun^,.  Other  similar  research  groups  at  Lilly  are  devoted  to  searching  for 
new  treatments  for  AIDS,  Alzheimer's  Disease,  Cancer,  and  other  diseases  that  cause 
death  or  debilitation  and  for  which  adequate  treatments  do  not  yet  exist.  Even  when  the 
molecules  that  we  discover  cannot  be  developed  into  new  drugs,  they  sometimes  serve 
as  tools  that  expand  our  understanding  of  the  disease  targets.  It  is  exciting  and 
gratifying  to  be  able  to  understand  molecules  in  all  of  their  complexity  and  beauty,  to 
work  in  the  laboratory  to  construct  them,  to  discover  how  a  totally  new  kind  of  molecule 
behaves  with  a  biological  target  molecule  such  as  an  enzyme  or  a  receptor,  and  at  last 
to  see  if  the  molecule  truly  treats  the  disease  that  you  have  hypothesized  that  it  would 
treat. 

This  process  used  to  be  carried  out  without  very  much  knowledge  of  the  three- 
dimensional  (3-D)  structures  of  the  drug  candidates.  Many  molecules  from  a  variety  of 
sources  were  simply  tried  in  a  test,  and  if  some  activity  was  detected,  many  analogs  of 
the  active  molecule  were  synthesized  and  tested  until  the  most  potent  member  of  the 
chemical  family  was  found.  Now  we  usually  have  a  much  better  mechanistic  idea  of 
what  we  want  a  molecule  to  do  to  treat  a  disease.  Increasingly  we  work  from  a  3-D 
structure  of  a  molecule-cither  a  molecule  whose  3-D  structure  we  want  to  mimic,  or  a 
target  molecule  snch  as  an  enzyme  or  a  receptor,  that  has  an  opening  that  we  want  to 
fill  with  our  putative  new  medicine.  Sometimes  a  3-D  structure  is  available  from  x-ray 
crystallographic  studies,  or  from  nuclear  magnetic  resonance  (NMR)  studies,  but 
sometimes  a  target  of  great  interest  will  not  crystallize  or  will  not  yield  helpful  NMR  data, 
and  so  a  S-D  structure  has  to  be  estimated  using  demanding  computational  methods. 

THE  ROLE  OF  HIGH  PERFORMANCE  COMPUTING 

The  computers  available  to  us  at  Lilly  in  1988  were  not  capable  of  dealing  with  such 
demanding  computational  tasks.  Many  of  the  calculations  that  were  essential  lo  our 
drug  design  work  would  have  taken  months  or  years  to  complete  on  the  conventional 
machines  available  to  us  then.  A  breakthrough  for  us  came  in  January,  1988  when  we 
joined  the  Industrial  Partners  Program  at  the  National  Center  for  Supercomputing 
Applications  (NCSA)  at  the  University  of  Illinois  at  Urbana-Champaign. 

I  and  other  Lilly  Scientists  were  able  to  learn  from  the  superb  people  at  the  NCSA  how 
to  carry  out  supercomputer  calculations,  how  to  visualize  the  massive  amounts  of 
numerical  data  that  resulted,  and  how  to  write  programs  for  supercomputers.  In  addition 
we  were  able  to  gain  a  better  gresp  of  what  possible  applications  supercomputing  might 
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have  within  our  company  and  what  costs  and  management  issues  are  involved  in 
operating  a  supercomputer  system. 

One  of  my  coworkers,  Dr.  Robert  B.  Hermann,  was  able  to  estimate  the  3-D  structure  of 
an  erizyme  human  synovial  phospholipase  A,{sPLA,).  which  is  thought  to  be  involved 
in  inflammatory  diseases  such  as  rheumatoid  arthritis  and  septic  shock,  using  molecular 

li!  '"'^"??  f  °"  ^'^y  supercomputers  at  NCSA.  This  ^Su Vwas 

used  by  Lilly  scientists  to  begin  to  design  small  molecules  that  could  fit  into  the  sPLA 
active  site  and  stop  the  enzyme  from  acting  in  inflammatory  diseases  Later  when 
members  of  our  x-ray  crystallography  group  were  able  to  crystallize  sPLA  Bob's 
calculated  structure  was  used  to  aid  in  solving  the  x-ray  crystallographic  s  'ructure 
which  was  published  in  UsM&  on  July  4, 1 991 .  We  now  use  x-ray  clystallographic  and 
computed  structures  in  our  structure-based  design  of  sPUk,  inhibitor.  The  approach 
has  been  fruitful  in  helping  us  to  understand  how  the  enzyme  works  and  to  discover  the 
h!?mL      A     H  '""S'^'-  "-'"y         '°     "^s' world  to  discover  if  a 

disease  ^  ^^^'^^"^ inflammatory 

Bob  and  I  were  also  able  to  create  an  innovative  computer  program,  called  SUPER  that 
^n  compare  3-D  structures  of  molecules  in  ways  that  are  useful  in  drug  design.  ' 
SUPER  IS  only  practical  on  a  very  fast  computer  like  a  Cray.  Runs  that  take  days  or 
weeks  on  a  conventional  machine  are  finished  in  a  few  hours  on  a  Cray  2 
supercomputer.  Our  wori<  on  SUPER  was  published  in  the  Journal  of  nnmr,,rtor. a  ;h.h 
Molecular  Design  in  1991,  and  I  use  it  routinely  in  my  own  research  ^'^^ 

Leukotnenes  are  molecules  that  are  produced  In  the  lungs  during  asthma  attacks  and 
exacerbate  the  asthma  attacks.  We  wanted  to  discover  new  molecules  that  wouTd'  block 
the  actions  of  leukotnenes  in  the  lungs,  much  as  an  antihistamine  blocks  actions  of 
histamine  produced  during  allergic  reactions.  As  part  of  this  effort,  I  carried  out  lona 
molecular  dynamics  simulations  of  the  3-D  structures  of  the  leukotrienes  and  woriTed 
out  revealing  methods  for  visualizing  the  results.  These  experiments  suggested  a 
charac^enstic  T-shape  of  the  leukotriene  D,  molecule,  which  was  used  by  Lilly  scientists 
in  the  design  of  new  leukotriene  D,  receptor  antagonists  which  -ve  hope  will  be  e  feSfve 
new  drugs  for  the  treatment  of  asthma.  "P«  wm  ue  eiieaive 

The  speed  of  the  supercomputers  is  important  for  this  kind  of  wori<,  but  the  networi<inq 
s  also  important,  because  we  did  not  have  to  travel  to  Champaign-Urtwna  to  carry  out 
hese  calculations,  but  carried  them  out  remotely  from  Indianapolis,  and  then  transferred 
the  massive  output  files  to  Indianapolis  electronically  over  a  networ;<  connexion  The 
neuwork  connection  was  also  valuable  to  us  for  sharing  software  created  by  NCSA 
workers  and  made  available  to  everyone  on  the  Internet.  Internet  communication  is 
invaluable  to  me  m  collaborating  and  sharing  data  with  scientists  at  universities  and 
biotechnology  companies  that  are  essential  ingredients  in  our  competitiveness. 

While  current  supercomputers  are  fast,  they  are  not  fast  enough  for  the  kind  of  wori<  that 
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is  involved  in  dnjg  design.  Simulating  the  behavior  of  large  molecules  like  proteins, 
RNA,  or  DNA,  for  instance;  or  carrying  out  simulations  on  two  or  more  molecules 
interacting,  are  already  essential  to  our  work,  but  current  supercomputers  cannot  carry 
out  these  massive  calculations  in  any  useful  time  frame,  and  so  less  effective 
approximate  methods  currently  have  to  be  used.  When  1 0,000  times  faster  molecular 
dynamics  calculations  can  be  carried  out  on  our  molecules,  we  will  be  able  to  design 
new  drugs  more  quickly  and  more  unerringly.  We  would  like  to  be  able  to  put  a  putative 
enzyme  inhibitor  in  an  enzyme  active  site  and  carry  out  a  long  enough  simulation  to 
explore  all  of  the  possible  ways  that  the  inhibitor  can  fit  into  the  active  site,  end  find  out 
wh  ch  of  those  ways  Is  the  most  preferred  by  the  enzyme-inhibitor  complex.  We  can't  do 
that  now.  Instead  we  put  the  inhibitor  in  the  active  site  several  different  ways  (perhaps 
not  including  the  right  one)  and  simulate  around  each  of  those.  We  would  also  like  to  be 
able  to  simulate  an  inhibitor  moving  from  the  space  near  an  enzyme  into  the  active  site 
to  see  how  the  structure  of  a  molecule  affects  its  ability  to  get  into  the  enzyme,  but 
again  to  do  this  well  will  require  the  next  generations  of  supercomputers. 

Empowered  by  the  knowledge  gained  from  our  interaction  with  NCSA,  Lilly  established 
Its  own  supercomputer  center  in  Indianapolis  In  1990.  Lilly  computational  facilities  have 
continued  to  blossom  since  then.  In  spite  of  our  internal  capabilities  now.  we  still  interact 
with  the  NCSA  to  be  aware  of  and  have  access  to  the  state  of  the  art  in  hardware, 
software,  and  thought.  1  can't  overemphasize  how  exciting,  stimulating,  and  mind- 
expanding  it  is  to  interact  with  such  outstanding  people,  representing  a  much  broader 
cross-section  of  the  state  of  the  art  in  computer  applications  than  we  can  possibly  have 
at  Lilly.  1  have  found  that  unexpected  interactions  with  people  from  many  disciplines  at 
NCSA  have  exposed  me  to  new  ideas  and  information  that  are  ^.roving  invaluable  to  me 
in  my  drug  discovery  work.  Our  current  interaction  with  NCSA  provides  us  opportunities 
to  explore  possible  applications  of  such  tools  as  massively  parallel  computing,  virtual 
reality,  human  interface  design,  high  speed  networking,  intelligent  agents  and'other 
massive  data  sharing  approaches.  This  kind  of  interaction  is  incredibly  important  for 
keeping  us  at  the  leading  edge  in  our  field.  It  would  be  good  if  the  barriers  to  such 
interactions  were  lower,  for  instance,  if  there  weie  more  support  available  for  specific 
joint  industry-supercomputer  center  projects. 

In  addition  to  my  involvement  with  molecular  design,  1  have  also  been  part  of  Lilly's 
exploration  of  ways  to  apply  modem  computing  and  communication  technologies  to  the 
medical  side  of  drug  discovery.  We  have  been  exploring  better  ways  to  provide 
information  to  scientists,  physicians,  patients,  hospitals,  and  government  agencies  that 
we  work  with  world-wido,  and  also  better  ways  of  collecting  and  sharing  information 
from  patients  and  physicians  about  the  patients'  health  and  the  effectiveness  of  any 
dnjg  treatments  ihat  they  may  be  receiving.  Eventually  we  envision  a  world  wide 
information  superhighway  that  will  improve  our  definition  of  diseases,  will  improve  our 
ability  to  detect  new  diseases  quickly,  will  empower  us  to  carry  out  better  and  safer 
clinical  trials  of  new  therapies  and  communicate  the  results  more  quickly  and 
understandably  to  appropriate  government  agencies.  These  approaches  have 
enormous  potential  for  improving  the  practice  of  medicine  and  the  development  of  new 
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disease  therapies.  These  Improvements  have  potential  for  reducing  the  cost  of  health 
care  by  detecting  disease  early,  by  promoting  self  care,  and  by  facilitating  the  discovery 
of  new  treatments  that  are  more  economical  than  surgery  or  hospitalization. 

CONCLUSIONS 

The  availability  of  high  speed  computers,  new  computer  architectures,  new  software, 
innovative  human  interfaces,  fast  information  sharing  networks,  and  stimulating 
environments  for  the  creative  applications  of  these  tools  are  important  if  the  U.S. 
pharmaceutical  industry  and  its  newer  biotechnology  counterparts,  are  to  make  as 
quickly  as  possible  the  improvements  that  are  needed  for  the  health  of  our  people  and  if 
we  are  to  remain  the  world  leaders  that  we  are  today  in  these  areas.  Agencies  such  as 
the  Naticp:  •  Science  Foundation  which  has  provided  so  much  of  the  support  for  the 
NCSA's  programs  should  have  funds  available  to  facilitate  the  continued  maintenance 
and  development  of  high  performance  computing  and  high  speed  networking 
applications.  The  NCSA  and  the  other  centers  are  invaluable  resources,  and  should  be 
fully  supported.  As  a  member  of  industry,  I  hope  that  industry  as  well  as  the  government 
and  the  universities  will  be  made  a  partner  in  the  new  age  of  high  performance 
computing  and  high  speed  networWng  in  the  United  States .  As  I  mentioned  earlier, 
d'rect  support  for  specific  collaborative  industry-government  center  projects  would  be 
very  beneficial.  I  think  that  it  is  vital  for  our  competitiveness  that  we  work  together,  tt 
would  be  good  if  funds  for  implementing  the  high  performance  computing  and  high 
speed  networking  program  could  be  obtained  by  the  appropriate  centers  without  their 
having  to  use  so  much  of  their  manpower  scrambling  from  agency  to  agency  seeking 
funding  to  do  their  work.  It  would  be  good  to  let  as  much  of  their  manpower  arvj  mental 
energy  as  possible  focus  on  actually  doing  the  work  itself.  I  am  excited  by  the  potential 
of  these  programs  to  benefit  our  health,  productivity,  and  competitiveness. 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Herron. 
Dr.  Weingarten? 

Dr.  Weingarten.  Thank  you,  Mr.  Chairman. 

First,  I  would  like  to  extend  apologies  from  Ed  Lazowska.  What 
we  had  thought  was  simply  a  sore  throat  over  the  weekend  that 
was  making  it  difficult  to  speak  turned  into  a  fairly  serious  medical 
problem  that  required  some  minor  surgical  care  but  kept  him  in 
Washington. 

On  the  other  hand,  it's  certainly  a  pleasure  for  me  to  return  to 
this  Committee.  I  have  not  testified  here  since  I  was  at  OTA  some 
years  ago,  so  it's  a  pleasure  to  be  back. 

The  basic  message  of  our  testimony  is  that  we  think  H.R.  1757 
is  exactly  on  track  and  ought  to  be  passed  as  soon  as  possible.  The 
bill  recognizes  the  need  to  move  beyond  the  focus  of  the  High  Per- 
formance Computing  and  Communications  Act  on  developing  basic 
computing  and  telecommunications  technologies  and  experimenting 
with  grand  challenges  and  move  them  into  application  areas,  par- 
ticularly applications  that  focus  on  public  needs:  education,  librar- 
ies, public  health,  government  services  of  all  kinds. 

We  also  applaud  the  bill  because  it  recognizes  that  the  tech- 
nology base  tor  all  these  applications  doesn't  yet  exist  and  will  re- 
quire developing  the  researcn,  an  applied  research  base  in  order  to 
achieve  some  of  these  visions  we  have. 

The  points  in  the  testimony  as  Ed  had  written  them  are  really 
five.  One  is  that  advances  in  computing  have  already  been  phe- 
nomenal, and  I  think  some  people  following  me  will  elaborate  on 
that  point.  A  more  important  point  I  think  is  number  two,  and 
that's  that  these  advances  have  been  the  result  of  a  very  highly  ef- 
fective partnership  between  government,  academia  and  industry, 
and  I'd  like  to  return  to  that  point  a  little  later  on  when  I  try  to 
address  some  of  the  questions  tnat  Mr.  Johnson  raised. 

A  third  point  is  that  history  is  prologue.  As  far  as  we've  come 
now,  we  have  a  lot  farther  to  go,  and  the  opportunities  are  just  be- 
ginning to  show  themselves — increases  in  power,  the  interconnec- 
tion of  computers  with  communications  systems  to  form  entirely 
new  kinds  of  information  environments,  the  portability  of  comput- 
ing, the  vast  increase  in  storage  and  decrease  in  the  cost  of  elec- 
tronic storage — all  of  these  coupled  together  mean  that  we  have  an 
enormous  new  range  of  opportunities,  particularly  to  serve  the  pub- 
lic sector. 

And  finally,  this  won't  just  happen.  It  does  require  strong  govern- 
ment investment  in  research  and  human  resources,  like  the  High 
Performance  Computing  and  Communications  Act,  1757,  and  other 
tjHpes  of  government  programs,  and  especially  a  focus  with  respect 
to  making  the  basic  technology  usable,  and  usable  throughout  our 
society. 

Now,  one  of  the  cautions  that  we  wanted  to  make  on  the  bill  is 
that  we  need  a  financial  commitment  as  well  as  authorization.  In 
other  words,  these  bills  don't  really  help  with  NSF's  research  budg- 
et being  cut  or  held  flat.  They  are  more  good  intentions  rather  than 
the  reality  of  programs  if  we  can't  follow  up  authorization  with  ap- 
propriations. So  we  would  just  caution  the  Congress  or  ask  the 
Congress  to  consider  this,  the  importance  of  following  up  these 
kinds  of  commitments  with  real  dollars. 
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And  with  that  in  mind  I  would  like  fo  at  least  rise  to  the  chal- 
lenge presented  by  Congressman  Johnson,  because  I  think  the 
point  he  raises  is  in  fact  a  deeply  held  concern  in  the  Congress  and 
IS  reflected  by  many  Members  of  the  Congress,  and  they  are  reflect- 
ing, in  fact,  the  feelings  of  the  public. 

A  couple  of  points.  First,  the  government  has  been  involved  in 
computing  and  developing  the  computer  industry  in  a  partnership 
between  academia  and  industry  dating  back  to  the  late  1940s.  In 
fact,  computing  to  me  is  one  of  the  great  success  stories  of  a  well- 
managed  govemment/industiy/academic  partnership  dating  back  to 
the  1940s  when  a  group  of  scientists  broke  off  from  the  Defense  De- 
partment and  formed  something  called  Engineering  Research  Asso- 
ciates from  which  flowed  virtually  the  U.S.  computer  industry. 

In  the  1960s  the  Atomic  Energy  Commission  and  the  Defense 
Department  jointly  funded  the  development  of  a  few 
supercomputerg,  experimental  supercomputers.  Much  of  the  tech- 
nology that  flowed  out  of  that  development  was  in  turn  used  by 
IBM  and  other  computer  manufacturers  in  their  commercial  lines. 

The  field  of  computer  science,  which  I  represent  here,  was  really 
created  by  investments  by  ARPA  and  the  National  Science  Founda- 
tion throughout  the  last  2  or  3  decades.  So  the  question  is  not  real- 
ly whether  the  government  should  intrude  in  this  very  successful 
activity.  The  question  is  whether  we  should  now  back  out  of  that 
or  whether  we  should  move  it  forward. 

The  government  has  acted,  I  think,  in  a  very  successful  partner- 
ship with  the  private  sector  so  far,  and  judging  from  the  success 
of  the  computer  industry,  economic  and  social  success,  I  think  we 
should  question  very  carefully  before  we  move  out  of  that,  and  I 
would  certainly  suggest  that  we  need  to  move  forward  and  adapt 
that  relationship  to  modern  needs. 

We  cannot  stop  investing  for  tlie  future.  We  in  the  scientific  com- 
munity, I  think,  are  coming  to  understand  very  well  the  need  to  set 
priorities  and  the  realities  of  scientific  research  funding,  and  are 
certainly  willing  to  work  with  the  government  in  trying  to  establish 
those  kinds  of  priorities.  But  at  the  same  time  we  cannot  stop  in- 
vesting in  the  future  of  our  economy,  and  the  future  of  our  techno- 
logical development  by  any  measure  that  I  see  of  the  nature  of  our 
economy  in  the  next  century  is  going  to  be  high  tech.  It  is  going 
to  be  dependent  on  innovation. 

We  also  cannot  switch  these  on  and  off  depending  on  the  day-to- 
day exigencies  of  the  budget.  We  can't  establish  facilities  and  not 
staff  them.  We  can't  establish  research  groups  and  not  provide 
them  with  the  materials  from  year  to  year  that  they  neea  to  do 
their  work. 

Finally,  this  bill  focuses  on  public  sector,  and  therefore  reflects 
a  concern  with  specific  government  responsibilities.  Education,  li- 
braries, public  health — these  are  all  activities  that  are  really  gov- 
ernment activities  that  v/e  are  trying  to  build  the  infrastructure  to 
serve,  and  therefore  it  seems  to  me  a  particularly  clear  responsibil- 
ity of  the  government  to  push  the  technology  forward  in  this  direc- 
tion. 
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We  have  a  ooupk  of  other  comments  in  our  testimony  and  sug- 
gestions, and  I'd  be  willing  to,  of  course,  answer  any  questions  you 
mi^t  have  later.  Thank  you. 

rrhe  prepared  statement  of  Dr.  Lazowska  follows:] 


/ 
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Member  of  the  Board  of  Directors 
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U.S.  House  of  Representatives  Subcommittee  on  Science 
Hearing  on  the  High  Performance  Computing  and 
High  Speed  Networking  Act  of  1993,  H.R«  1757 

May  11, 1993 


Mr.  Chainnan  and  Members  of  the  Subcommittee,  my  name  is  Ed  Lazowska.  I  am  a  Professor 
of  Computer  Science  &  Engineering  at  the  University  of  Wasiiington  and  a  member  of  the  Board 
of  Directors  of  the  Computing  Research  Association*  on  whose  behalf  I  am  pleased  to  testify 
today. 

The  Computing  Research  Association  represents  organizations  that  conduct  research  in 
computer  science  and  computer  engineering  in  North  America.  The  members  of  the  Association 
are  nearly  150  academic  departments  and  industrial  laboratories.  Your  Subcommittee's 
outstanding  work»  both  on  H.R.  1757  this  year  and  on  H.R.  656  two  years  ago,  is  of  keen  interest 
to  us,  and  of  critical  importance  to  America's  future. 

In  my  testimony  today»  there  are  five  points  that  I  would  like  to  emphasize: 

1 .  AdvaiKXS  in  high  performance  computing  and  communications  have  been  phenomenal 

2.  These  advances  have  been  the  result  of  a  highly  effective  partnership  between  government, 
induMry,  and  academia. 

3 .  As  phenomenal  as  these  advances  have  been,  "you  ain't  seen  noihin'  yet"  -  the  next  decade  or 
two  is  the  period  in  which  digital  technology  can  truly  transform  America. 

4.  Thistransforraation  won't  just  happen,  though.  It  will  be  possible  only  with  stronger 
investment  in  baste  research  and  human  resourocs  in  computer  science  and  computer 
engineering  -  something  that  received  short  shrift  in  the  impleraentotioo  of  the  High 
Performance  Computing  Act  of  1991. 

5.  The  High  Performance  Computing  and  High  Speed  Networking  Applications  Act  of  1993 
seems  precisely  on  target  to  us,  although  we  do  have  several  suggestions  concerning 
implementation. 


1.  The  Advances  Have  Been  Phenomenal 

Astounding  advances  in  computing  have  become  so  routine  that  I  sometimes  worry  we  are  in 
danger  of  caking  this  progress  for  granted. 
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I  entered  college  at  about  the  same  tune  as  your  Chairman  ~  25  years  ago,  in  the  late  1960s. 
Our  computing  cquiptnent  was  the  latest  and  greatest:  Thomas  J.  Watson*  Jr.,  was  an  alumnus  of 
my  undergraduate  institution,  and  its  ties  to  him  and  to  IBM  were  strong.  But  the  Macintosh  that  I 
have  in  my  briefcase  -8-1/2x11  inches  and  four  pounds  —  has  about  25  times  the  memory  and 
10  times  the  processing  speed  as  the  building-sized  mainframe  that  served  the  entire  acadcjnic  and 
administrative  needs  of  Brown  University  just  two  decides  ago! 

Here  is  frequently-used  analogy:  If,  over  the  past  30  years,  tran^>ortation  technology  had 
made  the  same  progress  as  computing  technology  in  size,  cost,  speed,  and  energy  consumption, 
then  an  automobile  would  be  the  size  of  an  attachd  case,  cost  $200,  travel  100,(XX)  miles  per  ho>ir, 
and  go  150,000  miles  on  a  gallon  of  fuel.^  Changes  of  this  magnitude  are  revolutionary,  not 
evolutionary. 

It's  incredibly  diffrcult  to  accurately  predict  this  Idnd  ef  progress.  I  recently  ran  across  a  chart 
from  1972  that  ^thesizcd  a  number  of  expert  predictions"  concerning  progress  in  "large  scale" 
computing.^  The  experts'  predictions  for  1990  -  which  undoubtedly  seemed  wild  back  in  1972  — 
turned  out  to  be  low  by  a  factor  of  about  25  both  for  memory  capacity  and  for  processing  speed! 
And  the  experts'  predictions  for  the  year  2000  are  a  factor  of  1000  below  current  estimates  for 
where  we  will  be  by  then. 

But  as  difficult  as  it  is  to  predict  this  Idnd  of  progress,  it's  even  more  difficult  to  forecast  the 
changes  that  will  be  brought  about  by  such  progress.  Electronic  data  processing,  yes  —  but  who 
would  have  guessed  compact  disc  players,  celludar  phones,  CAT  scanners,  FAX,  or  electronic 
prototyping  environments?  Who  would  have  predicted  thai  computation  would  join  physical 
experimentation  and  mathematical  analysis  as  a  third  basic  paradigm  for  how  to  do  science  and 
engineering?  Who  could  have  known  that  major  areas  of  biology  and  computer  science  would 
converge  with  one  another  due  to  the  digital  nature  of  the  human  genome? 

Were  it  not  for  the  contributions  of  computer  science  and  computer  engineering  research,  we 
would  not  even  be  dreaming  of  attaclang  the  "Grand  Challenge"  problems  of  science  and 
engineering,  or  of  creating  a  National  Information  Infrastructure  to  unite  America. 


2.  A  Highly  Effective  Govemment/Indiistry/Academia  Partnership  Has  Brought 
This  About 

Although  I  consider  this  point  to  be  absolutely  essential,  I  shall  not  belabor  it  here.  My 
industrial  colleagues  on  this  panel  can  bear  wimcss  to  the  importance  of  this  partnership.  Intel  has, 
of  course,  done  enormous  amounts  to  advance  the  state  of  the  art  in  scalable  multicomputers,  and 
to  make  these  systems  practical  -  but  the  cube  architecture  itself,  the  message-passing 
programming  paradigm,  the  operating  system  software,  and  many  key  high-performarce 
algorithms  all  are  recent  products  of  Federally-jfunded  university  computer  science  and  computer 
engineering  research,  and  much  of  the  early  use  of  Intel's  systems  took  place  in  Government 
Ialx)ratories.  Similarly  in  the  case  of  MasPan  single-instruction  multiple-data  architectures  arid  the 
data-parallel  programming  model  are  fresh  from  university  labotatories. 

The  record  of  technology  development  and  transfer  —  of  exchange  in  all  directions  along  all 


^   As  my  baseline  I  have  used  the  Digital  EquipiDeat  Corporadoo  PDP*  1,  a  semiconductor  machine  that  repre&eotcd 

an  anormous  cost^pexfornuoDOc  impcovemcnt  when  it  was  introduced  in  1963. 
2  R.E.  Lynch  and  John  R.  Rice.  Computers:  Their  Impaa  and  Use.  Hoiu  Rioehirt  and  Winsum,  1975. 
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three  edges  of  the  goveniinent/industiy/acaderaia  partnership  triangle  -  is  unprecedented;  I  cannot 
think  of  another  field  that  enjoys  comparable  relationships.  We  must  not  lose  this  momentum. 

3.  "Yoa  AinH  Seen  Nothin*  Yet'* 

r .  H^HJ?  ]  ^S"^^  '°  "P^"  testimony  before  this  Subcommittee  two  weeks  ago  of  mv 
fnend  Richard  Rashid,  Director  of  Research  for  Microsoft 

Advances  in  computing  are  indeed  making  it  possible  to  attack  the  "Grand  Challenge"  problems 
of  science  and  engineering  -  problems  of  enormous  importance. 

With  even  greater  pervasiveness,  though,  advances  in  computing  arc  enabling  what  Dr.  Rashid 
referred  to  as  the  "digital  infomiaiion  it^volution ...  New  technologies  make  it  easier  to  transform 
analog  messages,  including  the  spoken  word,  text  or  pictures,  into  the  digital  language  of 
computers  which  then  can  be  transmitted,  processed  and  stoned  electronically.  In  digital  electronic 
form,  textual,  audio  and  video  infomiation  can  be  combined,  [and]  used  by  a  variety  of  different 
machmcs  m  new  and  exciting  applications. ...  In  25  years  we  will  look  back  and  ask  how  we  ever 
got  along  when  information  was  in  analog  form." 

Innovative  applications  of  digital  information  will  "create  markets  for  a  wide  variety  of  new 
products  and  services",  and  will  "offer  American  businesses  and  consumer  -  wherever  located  - 
benefits  in  such  areas  as  education  and  health  care,  and  improved  access  to  government 
information  and  libraries".  Applications  of  high  performance  computing  and  communicaUons  --  of 
digital  technology  and  digital  information  --  will  transform  America,  strengthening  its  economy  and 
umtmg  Its  people.  o       o  j  ^ 


4,  Stronger  Investment  in  Basic  Research  and  Human  Resources  in  Computer 
Science  and  Computer  Engineering  is  Essential 

Today's  amazing  digital  technology  is  the  direct  result  of  yesterday's  investments  in  basic 
research  and  human  resources  in  computer  science  and  computer  engineering. 

..r  '^o™"'Ow's  even  greater  advances,  and  the  changes  that  they  will  bring  about  in  American 
life,  will  be  possible  only  if  we  invest  today. 

Digital  technology  has  progressed  so  far,  the  speed  of  computing  devices  is  so  great,  the  things 
we  can  do  are  so  remarkable,  that  many  people  arc  tempted  to  believe  that  the  technology  to  achieve 
a  vision  such  as  that  embodied  in  H.R.  1757  is  on  the  shelf  and  ready  to  be  deployed.  I  commend 
Uie  Subcommittee  for  recognizing  that  this  is  not  the  case  -  for  making  it  explicit  in  H.R.  1757  that 
further  mvestments  arc  essential  in  basic  research  and  human  resources  in  computer  science  and 
computer  engineenng,  both  in  general  (Sec.  307,  "Research  in  Support  of  Applications",  Para.  a. 
b,  and  c)  and  m  the  specific  application  areas  covered  by  the  Act  (all  sections,  but  as  an  example, 
bGC.  309,  Apphcations  for  Health  Care"  -  the  topics  enumerated  in  this  section  are  core  research 
issues  in  computer  science  and  computer  engineering). 

I  would  like  to  provide  just  a  few  specific  examples  of  the  role  of  computing  research  in  areas 
related  to  the  High  Perfonmance  Computing  Act  of  1991  and  the  High  Performance  Computing  and 
High  Speed  Networkmg  Applications  Act  of  1993.  I  will  steer  clear  of  the  obvious,  such  as 
dcsignmg  and  prototypmg  computer  architectures  and  network  architectures  offeriing  ever  higher 
performance    but  one  should  not  lose  sight  of  the  fact  that  the  high  performance  computing  and 
nawoitang  technologies  upon  which  these  Acts  are  based  arc  largely  the  pixxlucts  of  Federally- 


297 


funded  university  computer  science  and  computer  engineering  research: 
Digital  Libraries 

On  April  23,  David  Patterson,  Chairman  of  the  Computer  Science  Division  at  U.C. 
Berkeley  and  a  fellow  member  of  the  Board  of  Directors  of  the  Computing  Research 
Association,  along  with  Edward  Ayers,  an  historian  from  the  University  of  Virginia,  gave  a 
seminar  here  on  digital  libraries  which  Jim  Wilson  helped  organize  and  which  some  of  your 
staff  members  attended. 

Twenty  years  from  now,  with  sufficient  attention  paid  to  the  issue,  people  will  roll  their 
eyes  in  amazement  at  the  way  in  which  we  use  libraries  today.  ("You  mean  you  physically 
took  the  only  copy  back  to  your  office?!?!")  And  as  the  Subcommittee  knows,  a  key  benefit  of 
digital  information  in  general  and  digital  libraries  in  particular  is  that  they  benefit  all  of  America 
-  and  have  the  potential  to  benefit  remote  areas  even  more  than  major  metropolitan  areas. 

Because  of  the  last  generation  of  advances  in  computing,  much  of  the  basic  hardware  to 
support  digital  libraries  exists  today:  Bericeley's  current  $47M  library  construction  project  will 
house  2  million  books,  which  could  be  stored  on  $500,000  worth  of  electronic  media.  And  in 
certain  restrictive  application  domains,  digital  libraries  arc  a  reality  today.  A  friend  of  mine 
works  for  a  San  Francisco  law  firm  which  undertook  two  major  infrastructure  projects  five 
years  ago:  to  build,  at  great  cost,  what  is  considered  to  he  one  of  the  finest  private  law  libraries 
in  the  nation,  and  to  place  a  personal  computer  on  every  attorney's  desk.  I'm  told  that  because 
of  the  access  to  online  legal  information  that  the  personal  computers  afford,  the  spectacular  new 
^.aw  library  is  used  now  mostly  for  photo  ops  and  social  gatherings. 

But  don't  be  misled'  We  arc  a  long  way  from  being  able  to  build  a  digital  library  of  the 
scale  and  sophistication  envisioned  by  H.R.  1757.  The  computer  science  and  computer 
engineering  research  issues  that  need  to  be  addressed,  many  of  which  are  identified  in  the  Act, 
include  storing  the  incredible  volume  of  information;  managing  the  memory  hierarchy  to 
achieve  reasonable  access  times;  locating  information;  dealing  with  the  demands  of  multimedia 
documents  (text,  images,  mus'C.  voice,  video,  etc.);  accommodating  variations  in 
communication  and  display  capabilities;  achieving  reliability;  designing  compression  algorithms 
to  improve  cost/performance;  designing  advanced  user  interfaces;  devising  new  cryptographic 
protocols  to  help  in  dealing  with  copyright/use  issues;  the  list  could  go  on  and  on.  And  there 
arc,  of  course,  myriad  policy  issues,  as  well. 

"SILK"  Interfaces 

Advanced  user  interfaces  are  just  one  aspect  of  digital  libraries    and  of  govemment 
information  systems,  and  of  health  care  systems,  and  of  many  education  applications.  I  must 
observe  that  this  commonality  emphasizes  the  importance  of  supporting  core  research  in 
computer  science  and  computer  engineering,  so  that  these  common  problems  get  solved  once, 
solved  generally,  and  solved  right. 

In  the  past  several  years,  advances  in  hardware  technology  and  in  algorithms  have  placed 
nearly  within  reach  interfaces  that  employ  speech,  images,  language,  and  knowledge  -  so- 
called  "SILK"  interfaces. 

interfaces  that  understand  speech  in  a  limited  domain  of  discourse  are  already  in 
commercial  use.  (Try  dialing  an  AT&T  long  distance  credit  card  call  and  failing  to  enter  your 
credit  card  number  at  the  chime.)  Systems  that  woric  usably  well  in  a  general  setting  have  been 
demonstrated  in  the  laboratory.  Storage  technology  has  advanced  remarkably    it  would  be 
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possible  to  preserve  every  sound  you  utter  in  your  lifetime  in  a  shocbox  full  of  compact  discs 
(But  we  lack  the  indexing  technology  to  make  use  of  this  information.) 

High-rcsolulion  color  images  require  a  significant  amount  of  storage^  and  color  video 
requires  significant  network  bandwidth,  but  these  are  now  within  reach.  The  day  of  digital 
movies  sent  to  the  home  via  a  fiber  opUc  networic  is  not  far  off,  and  aggressive  use  of  images 
and  video  in  user  interfaces  is  becoming  common. 

Technology  to  understand  language  also  is  making  rapid  advances  thix)ugh  progress  in  the 
hardware  and  software  domains.  Uses  of  this  technology  include  a  wide  range  of  rx^ding  and 
wnting  aids:  tools  for  highlighting  and  summarizing  articles;  gi^aUy  improved  spelling 
grammar,  and  style  checkers;  "filing  assistants";  etc.  Technology  to  generate  language, 
coupled  with  speech  synthesis  hardware,  is  already  common:  programs  that  read  stored  text 
aloud  are  a  boon  to  the  sightless;  programs  that  ixad  columns  of  numbers  in  a  sprtjadsheet 
facihtate  verification. 

Interfaces  that  incorporate  knowledge  can  he  made  "forgiving**  (tolerant  of  errors  and 
ambiguities)  or  helpful  (able  to  suggest  altemaUves,  through  *'self  awareness"  and  awareness 
of  user  patterns). 

Over  the  coining  years,  progressively  more  sophisticated  "SILK"  interfaces  have  the 
potential  to  rcvoluUomze  the  ease  of  use  of  digital  systems.  Computer  science  and  computer 
enemeenng  research  such  as  this  is  essenUal  to  the  success  of  the  NaUonal  InformaUon 
Infrastructure,  making  its  services  accessible  and  useable  by  the  broadest  possible 
constituency. 

Mapping  tite  Human  Genome 

Lcroy  Hood  moved  his  National  Science  Foundation  Science  and  Technology  Center  in 
Molecular  Biotechnology  from  Caltech  to  the  University  of  Washington  this  year.  The 
establishment  of  a  new  program  in  SeatUe  was  made  possible  by  a  $  1 2M  endowment  from  Bill 
Gates,  Chairman  and  CEO  of  Microsoft  Corporation. 

Genetics  and  computer  science  arc  arguably  the  two  most  rapidly  changing  areas  of  human 
Knowledge,  and  their  potential  for  synergy  is  one  of  the  great  challenges  to  the  human 
imagmation.  Perhaps  the  most  important  discovery  in  20th  century  biology  was  not  the 
discovery  of  the  DNA  double  helix,  but  rather  the  realizaUon  that  the  double  helix  provides  a 
coiTimon  digital  fabric  on  which  all  life  is  built  Recent  analytical  advances  are  majdng  this 
digital  information  directly  accessible  to  biologists.  The  results  are  revolutionizing  the 
discipline.  Biology  has  long  been  an  information-rich  field;  the  newly  acquired  digital 
information  has  the  extreme  virtue  of  being  in  a  common  language  across  all  living  systems. 
Biological  research  is  becoming  strongly  driven  by  this  growing  digital  data  base.  Among 
other  thmgs,  it  often  allows  rapid  identification  of  common  functional  components  of  widely 
divergent  organisms  -  from  yeast  to  worms  to  humans.  A  gene  involved  in  sexual 
reproduction  in  yeast,  and  one  involved  in  mulUple-drug  resistance  in  human  cancer  ceUs,  have 
been  discovered  to  be  nearly  identical.  The  defective  gene  responsible  for  cysUc  fibrosis  was 
identified  and  sequenced  a  few  years  aco,  revealing  that  the  underlying  mechanism  of  the 
disease  is  a  defect  in  a  protein  involved  in  ion  transport  across  cell  membranes;  in  an  instant, 
decades  of  woiic  on  cysUc  fibrosis  was  inextricably  linked  to  decades  of  work  on  ceU 
membranes. 

There  are  two  keys  to  the  state  of  the  art  in  this  research.  First,  obviously,  are  the  elegant 
advances  in  laboratory  techniques  that  allow  extracUon  of  such  detailed  geneUc  infonnaUon. 
Equally  essential  have  been  eomputaUonal  advances:  increasingly  sophisticated  algorithms 
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aUowing  consmiction  of  genetic  maps  and  sequence,  data  ("'"^^J^^^^Sln  ^n^S^ 
sources  inference  of  evolutionary  trees,  sequence  similarity  comparison  and  dau  base  searcn, 
cr^rtKT  in  the  art^U  rcquiS  progress  on  both  key  areas  -  in  biology  and  m 

computefSience  and  computer  enginSring.*^  As  one  example,  the  defecuye  ge:.e  responsible 
for  t?S»n's  disease  w^as  idenlffied  and  sequenced  earlier  this  year.  Unlike  the  case  wiA 
cvsUcTSis  computer  search  discovered  no  known  similar  genes,  so  no  clues  were  gained 
Z^t  sSre  or  fLuon  of  the  associated  protein.  This  is  the  case  w^th  two-thjrds  of  newly- 
^^nced  genes,  and  there  is  strong  evidence  that  this  is  intnnsic  to  the  current  algor«hms^ 
More  wmolete  KneUc  data  wiU  only  increase  the  success  rate  margmaUy;  what  is  needed  are 
^bfrtSuy^^  powerful  algorithms  for  simUarity  comparison  betv«:n  DNA  seq^^ 
Achieving  Ais  goalwill  require  the  coUaboraUon  of  computer  scientists  and  molecular 
WolS-  if  if  most  as^redly  not  the  sort  of  problem  that  wiU  be  solved  by  hinng  more 
programmers  and  giving  them  faster  computers. 

These  few  examples  can  barely  begin  to  Ulustrate  the  fundamental  role  that  computing  research 
mus       inlchieving  the  goals  of  the  Acts.  Tlie  human  rcsoura  requirements  are  equally 
S^L  At  all  defree  leveU.  the  demand  for  computer  scientists  and  computer  engmeers 
r^Sw>ng.  Tlie  enormous  new  business  opportunities  that  wiU  be  created  by  *e  digiuU 
SfoSon  rivolution  are  but  one  factor  working  to  ensure  that  this  wUl  conunue  to  be  the  case. 

A  key  concern  of  the  Computing  Research  Associmion  is  that  the  implementation  of  the  High 
PerformWice  Computing  Act  of  1991  fell  far  short  of  placing  suffiaent  ^"^"}^.^^.,.. 
^aSilnd  humii  resSurccs  in  computer  science  and  computer  engmcenng  particularly  withm 
ISSoSsS^undation.  TlieComputing  Research  Association  would  emphasize: 

.    Basic  research  and  human  resources  in  computer  science  and  computer  enuring  are 
^ntlSwachieving  the  goals  of  the  Acts  -  both  short-term  goals  and  long-term  goals. 
Advances  m  computer  science  and  computer  engineering  fuel  these  initiatives. 

'    To  ensure  a  well-balanced  program,  a  significant  amount  of  this  support  must  be  provided 
throu^h^on-nissio^riented  tgenci"  "  -"o^  particularly  the  National  Saence  Foundation, 
which  sustains  the  broad  fundamental  technology  base. 

•    By  any  measure,  existing  support  for  computing  research  is  low.  Consider. 

-  Computing  is  a  foundation  technology  -  advances  in  computing  have  a  pervasive  effect 

-  It  is  estimated  that  the  computing  industry  accounts  for  10%-20%  of  the  gross  dom^lic 
product  Tlie  software  industry  alone  contributed  $37  biUion  of  value  added  to  the  U.S. 
economy  in  1992.' 

-  It  is  estimated  that  the  Federal  government  spends  $  150  billion  per  year  on  computing. 

Yet  the  support  for  computer  science  and  computer  engineering  research  in  the  National 
Science  Foundation  is  only  about  $110  million  per  year* 


3  TTie  U.S.  Software  Industry:  Fxonomic  Contribution  in  the  U.S.  atui  World  Markets.  Economists  Incorporated. 
March  1993 

^  AnaddiUonal  $96  million  per  year  is  spent  on  the  Supercompulcr  Centers  and  on  NSFNct.  Ii  is  unportanl  to 
wh^^eTe  S^^  CenJ«s  ^  a  valuable  naUonal  resource  and  have  been  instnimenial  m 

eTcUngrpa^gm^ift  in  Lny  an^as  of  scictKe  and  engineering.  Oiey  have  not,  for  the  ^osti^xt  b^ 
re  cv^i  io  Sc  adv^mcnl  of  the  computer  science  and  computer  cnginonng  research  that  supports  h^ 

j*;cncralion  of  this  technology. 
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^V^i  in'*l°^  '"P?°-"  for  computing  research  is  so  low.  particularly  within  the 
rof^  .K  P9"",^'>°"- " 's  critical  that  new  inidaUves  be  supported  wiOi  new  monS/ 

ra^r  than  "repainting"  existing  projects  or  diverting  funds  from  Zse Trci^is  X 
without  approprianon  may  actually  have  a  negative  effect!  ^  ^  Authormtu>n 

S.  H.R.  1757  Is  Right  On  Target 

,n  7''r^°5"'""i"S  Research  Association  strongly  supports  H.R.  1757  This  is  the  right  fm^  fnr 
an  Apphcauons  Act,  and  this  is  the  right  Act  The  app  icaUon  areas  are  weU-^  ti^d  th^v  ^,^n^^^ 
great  .mportance  and  of  broad  societal  impact,  and  they  are  nam^<a^Sf<^nte  adv^^; 
high  performance  compuUng  and  communications  that  have^n  acUevS  ^ 

annll^Sc  '^=':,f^="L'^  \clear  commitment  to  basic  research  in  support  of  these  advanced 

apphcauons  -  a  tccogniUon  that  the  ambitious  goals  of  the  Act  require  furtlwr  advanc^tin 

high-speed  network  management,  network  security  and  privacy,  adviiced^^r  interfac^! 

approaches  to  visuahjation  and  to  computer-mediated  collaboriuon.  im^vcd  m^^o^AfaSL 

and  search  a.ormous  distributed  databases,  and  so  forth.  Advances  in  computS^hnolog^ 

^^^l'',  "  K,"^  to  continually  re-think  basic  approaches.  A  S  *u>^  is  S^af  ^ 

^mT^f^lk  "^"^    k"^  '  I  ^^8'™^     "P*"^^^  i"  'he  telephone  "ystemtf  Ae 

volume  of  calls  went  up  by  a  factor  of  10.  or  in  the  air  traffic  control  system  if  Ae  «v«d  nf  a;n^f. 

rafa?to'?ofm'°k°^l°  w°Lit"h^  ^y^'^'"  rsKamomS°Je^' 

oy  a  (actor  ol  10.  This  is  what  happens  to  computing  technology  every  five  years! 

Tho  demonstraUon  projects  arc  esscnUal.  not  just  because  they  will  allow  the  ifj-hnolnm,  m 
Mpcd  anH  prototyped,  but  because  they  will  provide  a  fonim^f™gove™^  a^d  ^e 
pnvate  sector  to  consider  criUcal  regulatory  issues  based  upon  experiencc^mtSSi  s^ uJaUon. 

to  su^L'If^JJiiT'^'  "I""      ^  NaUonal  Science  FoundaUon  to  continue 

comSty  '^'^      °^  networking  services  by  the  research  and  educaSon 

exD^^rn'lI^'.t'i';  "'^'v''  7,^PP'^^'c  the  concerns  of  the  teiecommunicaUons  industry  as 

Re^h  Associauon  feck  that  attempts  to  legislSTa  strict  sepaiuUoS«n  "pr^ducUon  ^ 
?^T„/-^  "^  M  ='^P1™?="'^  networks",  and  to  place  detailed^cstricUMron  Oie  Se  of  tte  latter 
are  incoinpauble  with  the  nature  of  the  Intemetiid  would  naiXe  future  advanr^  L  J^T^' 

Pm^^vrv?    •    ^  '"'^7^'  "  '°<'^y'^  'experiment'  Is  tomorrow's  'producUor 

Anv  ^fnn  f''P<="'?<;"f  ^'^"'^      "fc"  inUoduS  on  mainstream  or 'producS  faciiiues 
Any  effort  to  cast  into  law  the  boundaries  between  ptoducUon  services  and  exoerimen«l 


6  "^^^  ^^"^y  Slaicmcnl"  of  14  major  teiecommunicaUons  companies 

Apnl  7  letter  lo  William  Weiss,  Chief  Executive  Of  nccr  of  Amcritfidi. 
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The  Computing  Research  Association  has  been  working  with  other  education  and  research 
organizations  to  develop  a  clear  policy  agenda  regarding  NREN,  and  we  woulc*.  welcome  the 
opportunity  to  work  together  with  the  telecommunications  industry  to  devise  a  mutually  agreeable 
framework. 

Finally,  we  would  like  to  bring  to  Jie  Subcommittee's  atientiOii  a  key  application  area  that  is 
closely  related  to  the  Act  but  not  included  in  it:  engineering  design.  Improving  the  engineering 
design  process  -  our  ability  to  design  products  and  bring  them  to  market  -  is  critical  to  restoring 
America's  competitiveness.  The  area  of  engineering  design  is  poised  for  significant  advances, 
because  it  relies  upon  the  technologies  of  high  performance  computing  and  communications  in 
which  so  much  progress  has  recently  been  made.  Much  of  the  additional  progress  required  to 
actually  achieve  these  advances  is  common  to  the  other  HPCC  application  areas  covered  by  the  Act: 
progress  in  visualization,  network  security  and  privacy,  collaborative  technology,  database 
technology,  improved  user  interfaces,  and  so  forth. 

To  summarize  our  comments  concerning  H.R.  1757: 

•  We  strongly  support  the  Act,  and  commend  its  authors  and  the  Subcommittee  for  the 
outstanding  job  5icy  have  done.  The  Act  strives  to  apply  advances  in  computing  in  ways  that 
substantively  affect  all  Americans. 

•  Further  advances  in  core  computer  science  and  computer  engineering  research  areas  are 
essential  to  achieving  the  goals  of  the  Act  The  four  application  areas  identified  by  the  Act 
build  upon  the  same  recent  advances  (high-speed  computing,  high-speed  networking)  and 
require  further  advances  in  the  same  (»xeas  (e.g..  user  interfaces,  intelligent  search  strategies). 
The  Act  has  been  very  well  crafted  in  this  regard  (among  others!). 

•  Any  initiative  such  as  this  must  he  undertaken  by  a  balance  of  mission-oriented  and  non- 
mission  oriented  agencies.  It's  important  to  note,  by  the  way,  that  the  private  sector  behaves 
essentially  like  a  collection  of  mission-oriented  agencies  in  this  regard.  When  the  private  sector 
recognizes  that  a  new  aspect  of  computing  technology  has  become  important  to  its  mission,  it 
draws  upon  the  basic  research  community  for  personnel  and  results.  There  are  myriad 
examples  of  this.  It  is  critical  that  there  be  something  to  draw  upon,  in  order  to  power  the  next 
round  of  advances. 

•  Given  the  low  current  level  of  support  for  computer  science  and  computer  engineering 
research,  particularly  within  the  National  Science  Foundation,  it  is  critical  that  new  initiatives 
be  supported  with  new  money,  rather  than  "repainting"  existing  projects  or  diverting  funds 
from  those  projects.  Authorization  must  be  followed  by  appropriation. 

•  The  idea  of  demonstration  projects  is  an  excellent  one:  these  projects  not  only  will  allow  the 
technology  to  be  developed  and  prototyped,  but  also  will  provide  a  forum  for  the  government 
and  the  private  sector  to  consider  critical  regulatory  issues  based  upon  experience  rather  than 
speculation. 

•  We  advise  caution  in  legislating  distinctions  between  "production"  and  "experimental  ' 
networks,  and  restrictions  on  the  use  of  the  latter,  at  tl.^s  early  stage.  The  regulatory  issues  are 
of  course  very  significant;  we  fe  .  ±at  a  premature  attempt  to  deal  with  a  subset  of  these  issues 
may  inhibit  innovation,  to  the  detriment  of  all. 

•  We  suggest  considering  the  inclusion  of  engineering  design  as  a  fifth  application  area. 
Improvements  in  our  ability  to  design  products  and  bring  them  to  market  is  critical  to  restoring 
America's  competitiveness.  This  application  area  is  poised  for  significant  advances,  which  will 
be  enabled  by  the  same  computer  science  and  computer  engineering  research  agenda  required  to 
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achieve  the  goals  of  the  Act*s  four  existing  application  areas, 

I  appreciate  the  oppominity  to  testify  before  you  on  behalf  of  the  Compuang  Research 
Association,  and  once  again  commend  you  for  your  outstanding  efforts. 


Edward  D.  Lazowska 
Professor 

Department  of  Computer  Science 

&  Engineering  FR-35 
University  of  Washington 
Seattle,  WA  98195 
206  543  4755 


Ffcd  Weingarten 
Executive  Director 
Computing  Research  Association 
1875  Connecticut  Avenue  N.W., 

Suite  718 
Washington,  DC  20009 
202  234  2111 
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35  in  the  past  five  years,  including  9  Distinguished  lecturer  Scries.  Keynote  Speaker,  or  other  special  event. 
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Mr.  Boucher.  Thank  you,  Dr.  Weingarten. 
Mr.  Masi. 

Mr.  Masi.  Thank  you,  Mr.  Chairman,  and  members  of  the  Sub- 
comnuttee.  I  m  quite  impressed  with  the  testimony,  a  summary  of 
the  gentlemen  to  my  nght.  I  agree  with  the  major  points  that 
they  ve  made. 

In  my  summary  I  will  try  to  add  a  few  additional  points,  instead 
ot  recovering  some  of  the  very  good  thoughts  that  they  have  ex- 
pressed. 

I  have  been  in  the  high  performance  computer  industry  for  13 
years,  and  I  was  reflecting  before  coming  into  this  meeting.  About 
18  months  ago  I  felt  that  the  threat  from  Japanese  compucor  man- 
ufacturers relative  to  U.S.  high  performance  computing  leadership 
was  beyond  serious.  I  perceived  the  Japanese  computer  manufac- 
turers to  be  invincible  in  this  regard.  And  that  was  only  18  months 
ago. 

And  today  I  have  a  completely  different  outlook.  I  still  hold  the 
very  strong  companies  in  Japan— Hitachi,  NEC,  and  Fujitsu— as 
very  serious  competitors,  but  I  no  longer  see  them  as  invincible.  I 
think  the  high  performance  computing  industry  today  in  the  Unit- 
ed States  in  every  imaginable  way  is  stronger  in  terms  of  competi- 
tion, in  terms  of  percent  of  systems  that  are  used  around  the  world 
created  by  American  manufacturers,  and  in  terms  of  usage,  be- 
cause I  think  that  the  supercomputer,  high  performance  computers 
are  tools,  and  the  value  of  a  tool  lies  in  the  using  of  it. 
4.u^?-^2°^°^®'^^^'  additionally,  are  mostly  centered  on  the  status  of 
the  high  performance  computing  bill.  I  have  just  talked  about  lead- 
ership, which  is,  as  I  view  it,  one  of  the  three  goals  of  the  High 
Performance  Computing  and  Communications  initiative  of  1991. 

The  second  goal,  which  is  to  have  widespread  dissemination  and 
^^^^  ^^^^  ^^^^  ^  minute  or  two  ago,  but  with  the 
HPCC  has  come  some  cooperation  between  government  labs  and 
universities  and,  as  we  have  heard,  also  the  private  sector  that 
really  never  existed,  to  my  knowledge,  before.  It's  sometimes  dif- 
ficult to  cooperate  with  those  who  you  might  see  yourselves  compet- 
ing with.  It  certainly  is  in  industry,  and  I  imagine  it  is  as  well  in 
universities  and  government.  But  the  cooperation  that  has  existed 
through  consortia  like  the  Concurrent  Supercomputing  Consortium, 
Caltech,  APL,  and  a  large  number  of  other  institutions,  the  re- 
cently formed  consortium.  National  Consortium  for  High  Perform- 
ance Computing,  and  the  PICS  Consortium  based  at  Oak  Ridge  are 
just  a  few  examples  of  the  outstanding  cooperation  that  exists.  It 
probably  began  with  the  establishment  of  the  National  Centers  by 
the  National  Science  Foundation  Centers,  and  I  think  HPCC  has 
simply  added  to  that,  and  added  to  it  in  a  very  positive  way. 

So  I  would  say  in  terms  of  wide  dissemination  there  has  been  a 
tremendous  amount  of  progress  made,  realizing  now  that  we  are 
only  2V2  years  into  the  HPCC  bill. 

Further  dissemination  needs  to  occur  in  the  private  sector,  and 
^  comments  relative  to  the  third  objective  of  the 
HPCC:  improving  America's  productivity  and  competitiveness.  And 
here  is  where  I  think  that  at  the  halfway  point  in  HPCC  more 
needs  to  be  done.  Specifically,  that  means  applications.  Applica- 
tions are  the  means  by  which  the  high  performance  computers  are 
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put  to  use,  and  if  you  look  at  technical  computing  applications,  you 
find  that  maybe  there  is  on  the  order  of  50  or  so  that  are  widely 
used.  These  applications  have  been  developed  by  very  small  busi- 
nesses, many  with  less  than  40  employees.  But  what  is  very  inter- 
esting, if  you  look  at  the  source,  the  knowledge  within  those  appli- 
cations, they  come  from  government  and  xiniversities.  And  there 
are  numerous  examples  that  come  out  of  either  the  government  lab 
or  government-fxinded  research  at  universities. 

And,  in  a  way  there  is  a  food  chain,  and  the  food  chain  comes 
from  the  government  lab  or  government-funded  research  in  the 
university  and  feeds  its  way  into  the  private  sector.  And  there  are 
examples  of  that  that  have  been  discussed  at  the  table  here  today. 
I  think  that  needs  to  be  enhanced,  and  that  needs  to  be  enhanced 
through  involving  to  a  greater  extent  than  it  has  been  involved  in 
the  past  some  of  these  small,  independent  software  vendors  who 
create  technical  computing  applications. 

Lastly,  on  1757, 1  think  the  applications  and  the  expansion  of  ac- 
cess to  HPCC  systems  or  networks  is  a  veiy  good  goal.  I  see  HPCC 
as  being  the  foundation  for  Nil,  and  therefore  the  funding  and  full 
commitment  to  see  through  the  program  to  its  successful  conclusion 
is  very  important.  And  therefore  I  would  very  much  want  to  see  an 
expanded  focus  supported  by  expanded  funding. 

Thank  you. 

[The  prepared  statement  of  Mr.  Masi  follows:] 
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Testimony  on  High  Performance  Computing  and  Communications 
Before  the  House  Committee  on  Science,  Space,  and  Technology 
Subcommittee  on  Science 
by£dwardA.iyiasi 
President,  Intel  Supercomputer  Systems  Division 
and 

Vice  President,  Intel  Corporation 
May  11, 1993 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

My  name  is  Edward  A.  Masi.  I'm  the  president  of  Intel  Corporation's 
Supercomputer  Systems  Division,  and  I'm  pleased  to  be  here  to  discuss 
scalable  high  performance  computing  (SHPC).  It's  an  important  subject  for  Intel 
in  three  respects:  we  use  high  performance  computing  in  the  design  of  our 
semiconductor  devices  and  fabrication  processes,  we  manufacture  scalable 
high  performance  computers,  and  we're  an  irxiustry  partner  in  the  High 
Performance  Computing  and  Communications  Program.  Our  involvement  in 
the  Intel/ARPA  Touchstone  Project  has  led  to  improvements  in  system  design, 
operating  systems  and  other  technologies  that  are  being  incorporated  into 
mainstream  commercial  systems. 

Today,  I  will  review  the  progress  that's  been  made  toward  reaching  the  goals  of 
the  HPCC  program.  I  believe  the  biggest  remaining  obstacle  to  fulfilling  our 
goals  is  the  tack  of  applications  software,  and  I'll  suggest  some  steps  that  will 
help  in  that  respect.  I'll  also  comment  briefly  on  Chairman  Boucher's 
legislation,  H.R.  1757. 

Evaluation  of  the  HPCC  Program 

The  High  Performance  Computing  and  Communications  Act  of  1991  grew  out 
of  the  recognition  that  scalable  high  performance  computing  is  essential  for 
addressing  the  Grand  Challenges  of  science.  The  Act  invited  the  U.S. 
government,  academia  and  industry  to  work  together  to  reach  three  goals: 
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•  Extend  U.S.  leadership  in  higli  perfonnance  computing  and 
communications, 

.  stimulate  the  widespread  dissemination  and  application  of  HPCC 
technologies,  and 

•  Spur  gains  in  U.S.  productivity  and  industrial  competitiveness. 

We're  halfway  through  the  five-year  program  authorized  by  the  HPCC  Act,  and 
the  payback  for  the  public  and  private  investments  generated  by  the  Act  is  just 
beginning.  I  believe  the  program  is  on  track  and  that  the  results  achieved 
demonstrate  the  validity  of  the  program's  approach. 

1  FYtAnri  g.S.  leadership. 

When  the  HPCC  Act  was  passed,  U.S.  leadership  in  high  performance 
computing  was  in  jeopardy.  The  Japanese  vrore  targeting  the  U.S. 
supercomputer  industry,  and  NEC  had  just  announced  a  supercomputer  that 
set  a  new  record  for  peak  performance.  To  their  credit,  our  nation's 
policymakers  chose  to  defend  U.S.  leadership  by  investing  in  the  relatively  new 
approach  called  scalable  high  performance  computing. 

As  the  attached  charts  show,  this  strategy  is  already  helping  the  U.S.  extend  its 
leadership  in  high  performance  computing.  Eighty-five  percent  of  the  SHPC 
systems  installed  worldwide  last  year  were  built  by  U.S.  manufacturers,  and  all 
major  U.S.  mainframe  and  supercomputer  manufact-jrers.  including  Convex, 
Cray  Research,  IBM  and  NCR,  have  announced  plans  for  scalable  systems. 
The  U.S.  also  leads  in  using  this  new  technology,  with  seventy  percent  of  the 
SHPC  systems  installed  last  year  going  to  U.S.  sites. 

2.  nissaminate  technologies. 

The  HPCC  program  has  led  to  the  formation  of  numerous  consortia  whose 
members  are  using  scalable  technotogies  to  conduct  Grand  Challer>ge 
research  and  to  further  the  development  of  SHPC  technologies. 
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For  example,  the  Partnership  In  Computational  Science  (PICS)  Consortium. 
t)ased  at  the  DOPs  Oak  Ridge  National  Laboratory  in  Tennessee,  has  k>rooght 
together  experts  from  three  DOE  labs  and  six  universities  to  address  the  Grand 
Challenges  of  ground  water  transport  and  remediation,  materials  science  and 
global  climate  modeling.  The  National  Consortium  for  High  Perfonnance 
Computing  (NCHPC).  which  is  the  largest  and  most  varied  HPC  consortium, 
includes  dozens  of  research  Institutions,  universities  and  industrial  partners. 
Together,  they  are  applying  SHPC  technologies  to  technical  problems  In  the 
airline,  automotive,  computer,  defense,  electronics,  phannaceutical  and  other 
industries.  The  Concurrent  Supercomputing  Consortium  has  used  its  Intel 
Touchstone  Delta  prototypo  at  Caltech  to  support  computational  experiments 
by  more  than  50  research  teams  from  400  institutions. 

These  consortia,  along  with  the  National  Science  Foundation's  National 
Supercomputing  Centers,  help  ensure  that  scalable  machines  are  available 
not  only  to  Grand  Challenge  researchers  but  also  to  the  wider  educational 
community.  For  example,  both  NCHPC  and  PICS  indude  programs  for  primary 
and  secondary  school  students  and  teachers. 

Technology  transfer  from  the  HPCC  program  is  being  ted  by  the  national  labs. 
Sandia  National  Laboratories  in  New  Mexico,  for  example,  has  mora  than  $400 
million  in  cooperative  research  and  development  agreements  (CRADAs).  over 
$100  million  of  which  are  in  industrial  computing  and  applications. 

In  addition  to  accelerating  the  rate  of  progress  in  scientific  and  engineering 
research.  HPCC  collaborations  are  paying  benefits  in  areas  such  as  scalabte 
algorithms,  programming  environments  and  operaUng  systems.  To  give  two 
examples,  collaboration  between  Intel  and  the  San  Diego  Supercomputer 
Center  (SDSC)  has  ted  to  the  development  of  resource  accounting,  control  and 
scheduling  software  for  scalabte  computers.  SDSC  is  prepared  to  make  this 
package  available  to  other  U.S  computer  manufacturers.  Intel  also  supported 
the  devetopment  of  a  parallel  version  of  the  well-known  LINPACK  dense 
equation  solver  by  computer  scientists  at  Oak  RkJge  Natkxial  Laboratory  and 
the  University  of  Texas.  That  software  has  been  p\yce6  in  the  public  domain. 
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3.  Spur  productivity  and  competitiveness. 

Business  and  industry  have  been  slower  to  adopt  scalable  computing  than  the 
research  community.  Consequently,  the  HPCC  program  has  yet  to  reach  its 
third  objective  of  increasing  U.S.  productivity  and  competitiveness.  However, 
commercial  examples  clearly  demonstrate  SHPC's  value  in  many  different 
industries: 

•  Grant  Tensor  Geophysical  Corp.  uses  a  scalable  computer  to  perform  3-D 
prestack  depth  migration,  a  data  analysis  technique  that  took  z  year  or  more 
to  run  on  vector  supercomputers.  The  scalable  system  provides  preliminary 
results  within  a  few  days  and  final  results  in  about  three  weeks. 

•  Prudential  Securities  uses  a  scalable  computer  to  predict  how  a  complex 
financial  instrument  will  perform  under  various  economic  scenarios.  Using 
their  previous  technology,  traders  had  to  call  clients  back  with  results;  with  a 
scalable  computer,  they  can  run  the  simulation  and  report  the  answer  while 
the  client  is  still  on  the  phone. 

•  Lockheed  Advanced  Development  Company  has  solved  what  they  believe  is 
the  largest  computational  electromagnetics  problem  ever.  Using  scalable 
computers,  they  can  model  the  stealth  characteristics  of  an  entire  airplane 
rather  than  having  to  break  the  model  into  sections.  The  new  method 
improves  the  accuracy  of  their  analysis  and  the  quality  of  their  designs. 

Completing  the  Mission  of  the  1991  HPCC  Act 

Commercial  users  of  SHP*^  :>ystems  tend  to  be  large,  technology-based 
companies  that  have  an  urgent  need  for  more  computing  performance  as  well 
as  the  in~house  resources  to  write  their  own  software.  Thousands  more 
companies  can  benefit  from  SHPC  performance,  but  will  not  exploit  the  new 
technologies  until  off-the-shelf  software  is  available.  So,  to  complete  the  HPCC 
program,  we  must  develop  a  base  of  off-the-shelf  applications  software  that 
works  on  a  range  of  scalable  computers  -  from  supercomputers  to  woricstation 
clusters. 
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\A  ..s,  market  forces  will  eventually  lead  to  scalable  application  development,  I 
believe  the  nation's  need  for  high  performance  computing  is  too  pressing  to  be 
left  exclusively  to  the  marketplace.  This  is  an  area  where  relatively  modest 
government  investments  can  be  multiplied  by  industrial  and  academic 
contributions. 

The  development  of  technical  applications  software  is  something  of  a  cottage 
industry,  with  many  companies  having  little  expertise  in  scalable  programming 
methods.  In  addition,  the  lack  of  software  portability  has  made  it  difficult  for 
application  developers  to  realize  an  adequate  return  on  their  investment.  As  a 
result,  few  commercial  software  providers  have  begun  the  task  of  restructuring 
older,  "sequential"  applications  to  run  on  scalable  computers. 

To  address  this  situation,  I  recommend  the  Committee  consider  three  actions: 

1.  Involve  independent  software  vendors  (ISVs)  in  developing  scalable 
applications. 

I  would  like  to  see  the  HPCC  program  actively  engage  and  assist  ISVs  in 
developing  applications  for  SHPC  systems.  This  activity  will  spread  the  benefits 
of  scalable  computing  into  business  and  industry,  and  will  also  help  continue 
U.S.  leadership  in  software  applications. 

In  keeping  with  the  philosophy  of  the  HPCC  program,  this  outreach  program 
should  be  structured  as  a  series  of  collaborations  among  ISVs,  computer 
manufacturers,  national  labs  and  "lead  users"  from  industry.  In  addition  to  the 
direct  assistance  and  manpower  that  national  lab  scientists  can  provide,  much 
of  the  parallel  software  technology  developed  at  these  facilities  should  be 
packaged  in  the  form  of  highly  tuned  software  libraries  and  made  available  to 
the  software  community  at  large.  Some  of  this  library  work  is  already  occurring, 
but  needs  to  be  further  coordinated  and  encouraged.  Industrial  "lead  users" 
can  be  encouraged  to  test  and  validate  the  new  software  in  a  production 
setting. 
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2.  Promote  software  application  standards. 

There  are  many  different  SHPC  system  architectures,  and  until  recently, 
software  developed  for  one  high  performance  architecture  had  to  undergo 
major  changes  to  run  on  a  different  one.  Now,  new  technologies  are  becoming 
available  that  simplify  this  process.  For  example,  PVM,  which  was  developed  at 
Oak  Ridge  National  Laboratory,  allows  a  single  application  to  run  with  relatively 
few  changes  on  an  Intel  Paragon*™,  a  Thinking  Machines  CM-5  or  a  collection 
of  networked  workstations.  The  HPCC  program  can  and  should  take  an  active 
role  in  promoting  software  inter-operability  and  high-level  environments  for 
scalable  systems.  This  will  encourage  software  development  by  enlarging  the 
market  for  scalable  applications  and  stimulating  further  Investment  in  SHPC 
technologies. 

3.  Continue  to  provide  broad  access  to  scalable  systems. 

Although  networked  access  to  large  high  performance  computers  is  important, 
small,  local  SHPC  systems  are  also  desirable  because  they  help  create  a 
"culture  of  scalable  computing.'*  With  constricted  budgets,  however,  many 
small  and  mid-sized  colleges  that  would  benefit  from  having  an  SHPC  system 
cannot  afford  one.  Providing  the  funding  support  for  these  sites  to  obtain  small 
scalable  computers  is  an  economical  way  to  encourage  software  development 
and  ensure  that  tomorrow's  workers  are  trained  in  scalable  computing 
methods. 

Comments  on  H.R.  1757 

Chairman  Boucher's  legislation,  the  High  Performance  Computing  and  High 
Speed  Networ1<lng  Applications  Act  of  1993  (H.R.  1757),  is  a  praiseworthy 
proposal  to  expand  upon  the  High  Performance  Computing  Act  of  1991.  Tm 
especially  pleased  that  H.R.  1757  strengthens  FCCSETs  administrative 
responsibilities  over  the  HPCC  program.  I  also  believe  the  bill  is  absolutely 
correct  in  its  emphasis  on  applications,  particularly  the  inclusion  of  database 
applications,  which  will  support  the  use  of  large  national  databases  on 
scalable  computers. 
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In  addition  to  these  general  comments,  I'd  like  to  offer  three  specific 
recommendations: 

1.  Ensure  that  incremental  funding  for  H.R.  1757  is  forthcoming. 

The  current  HPCC  program  establishes  the  foundation  on  which  many  of  the 
networking  and  computing  demonstrations  projects  cited  in  H.R.  1757  will  rely. 
Therefore,  we  must  take  care  that  our  eagerness  to  undertake  the  new  projects 
identified  in  H.R.  1757  does  not  get  in  the  way  of  completing  the  original  HPCC 
mission.  If  we  expand  the  focus  without  expanding  the  funding,  HPCC  will  not 
be  successful  and  the  foundation  for  Nil  will  not  be  in  place.  Congress  must 
ensure  that  additional  funding  to  support  the  new  goals  of  H.R.  1757  is  truly 
forthcoming. 

2.  Strengthen  the  administrative  oversight  and  aim  for  greater  involvement  from 
industry. 

Many  public  and  private  institutions  that  could  benefit  from  the  iiPCC  program, 
as  well  as  contribute  to  it,  have  found  it  difficult  to  stay  informed  about  the 
government's  HPCC  activities.  We've  seen  a  great  deal  of  improvement  since 
Dr.  Lindberg  came  on  board  to  direct  the  HPCC  National  Coordination  Office. 
The  information  sharing  meetings  held  in  Pittsburgh  last  Friday  are  an 
excellent  example  of  the  positive  steps  he  Is  taking,  and  we  hope  to  see  more 
of  these. 

I  also  suggest  that  the  HPCC  Advisory  Committee  play  a  stronger 
administrative  role,  ideally  with  semiannual  joint  meetings  with  FCCSET  and 
clear  deliverables,  such  as  annual  reports  that  critique  the  HPCC  program.  I 
would  also  recommend  that  the  Committee  consider  how  large  the  Advisory 
Committee  can  be  and  still  provide  effective  leadership  in  high  performance 
computing  policy.  Because  HPCC  technologies  are  evolving  so  rapidly,  the 
Committee  must  maintain  a  core  of  advanced  users  and  HPC  technologists. 
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3.  Plan  for  wireless  comPutinQ  as  an  integral  part  of  the  Nil. 

One  of  the  goals  of  H,R,  1767  and  the  National  Information  Infrastructure  is  to 
provide  universal  access  to  the  benefits  of  high  performance  computing. 
Wireless  or  mobile  computing  is  important  to  accomplishing  this;  it's  also  a 
rapidly  emerging  international  mar1<et  in  which  the  U,S,  must  be  competitive. 

Providing  wireless  access  to  the  resources  of  the  Nil  will  require  new  concepts 
for  interconnectivity  and  network  operating  systems,  to  ensure  full  upward  and 
downward  interaction  between  hand-held  devices  and  large  databases 
residing  on  SHPC  systems  or  on  other  networ1<ed  computers,  I  would  therefore 
encourage  the  Committee  to  incorporate  wireless  network  accbss  into  Nil 
development  and  demonstrations. 

In  Conclusion 

In  these  post-Cold  War  times,  there's  considerable  concern  over  how  to 
refocus  the  national  research  community  and  to  transfer  technology  from  the 
defense  labs  to  industry.  Upon  reflection,  one  of  the  key  contributions  of  the 
HPCC  program  has  been  to  provide  a  model  of  how  such  a  process  can  take 
place.  Through  collaboration,  expertise  in  the  national  laboratories, 
universities  and  business  community  have  been  brought  together  to  work 
effectively  on  Grand  Challenge  problems  of  science.  This  renewed  focus  on 
HPCC  applications  promises  even  greater  technology  transfer  potential. 

Application  collatxjrations  directly  engage  the  labs  in  problems  that  enhance 
U.S.  industrial  competitiveness  -  and  they  also  produce  software,  I  can  think  of 
no  better  way  to  capture  and  retain  intellectual  property  than  through  the 
development  of  software  applications  and  tools.  The  technology  transfer 
vehicle  itself  is  both  a  library  of  expert  Information  and  a  tool  for  solving 
problems. 

To  sum  up,  I  would  say  that  HPCC  is  not  yet  at  the  ignition  stage,  but  the  energy 
is  building.  The  government  agencies,  the  national  research  community,  the 
educational  establishment  and  the  SHPC  vendors  have  made  significant 
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progress  toward  the  goals  laid  out  In  the  HPCC  Act  of  1991 .  The  challenge  now 
IS  to  focus  on  software  applications.  If  we  do  that  successfully,  we  have  an 
exciting  opportunity  to  spar1<  the  new  era  of  high  perfonrance  computing  that 
the  initiators  of  the  HPCC  Act  set  out  to  create. 
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Edward  A.  Mas!  is  President  and  General  Manager  of  Intel  Corporation's 
Supercomputer  Systems  Division,  the  nation's  market-share  leader  \u  scalable 
high  performance  computing.  Mr.  Masi  is  responsible  for  all  division 
operations,  including  product  development,  manufacturing,  sales,  marketing, 
finance.  arKi  international  operations. 

A  26-year  veteran  of  the  computer  industry  and  a  welWcnown  figure  in  the  hi^ 
perfonnance  computing  community.  Mr.  Masi  joined  Intel  in  March.  1992.  He 
previously  served  12  years  at  Cray  Research,  where  he  most  recently  was 
executive  vice  president  of  sales,  seonce  and  marketing.  Prior  to  his  Cray 
Research  experience.  Mr.  Masi  held  a  variety  of  sales  management  positions 
at  IBM  Corp. 

Mr.  Masi  is  a  1969  graduate  of  Tufls  University  with  a  degree  in  mechanical 
engineering. 
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Mr.  Boucher.  Thank  you  very  much,  Mr.  Masi. 
Mr.  Kalb. 

Mr.  Kalb.  Mr.  Chairman,  and  members  of  this  distinguished 
Subcommittee,  my  name  is  Jeff  Kalb.  I  am  the  President  and  Chief 
Executive  Officer  of  MasPar  Computer  Corporation,  a  leading  man- 
ufacturer of  massively  parallel  computer  systems,  based  in  Sunny- 
vale, California. 

My  detailed  comments  have  been  submitted  in  writing,  and  this 
morning  I  would  just  like  to  comment  on  a  few  of  the  major 
points.3 

First  of  all,  the  Committee  is  to  be  commended  for  the  leadership 
role  it  has  played  in  advancing  American  preeminence  in  high  per- 
formance computing  and  commvmications  to  date,  and  for  its  fore- 
sight in  considering  new  initiatives  to  further  advance  the  Nation. 

Aa  we  move  into  the  21st  century,  we  will  experience  ever-in- 
creasing global  competition  across  our  existing  industry  sectors, 
and  advances  in  technology  will  yield  completely  new  products  and 
services  designed  for  the  world  market.  Product  life  cycles  are 
shortening,  and  the  time  required  to  win  or  lose  in  major  markets 
is  decreasing. 

The  currency  of  this  competition  is  not  bushels  of  grain,  tons  of 
steel,  barrels  of  oil,  or  even  miles  of  railroad  track  as  in  other 
years,  but  knowledge  and  data.  Within  that  setting,  those  nations 
with  the  best  information  technology  infrastructures  will  dominate 
emerging  markets.  By  investing  today  in  the  United  States  tech- 
nology infrastructure  we  will  create  the  foundation  for  the  high 
value-added,  high  wage  jobs  we  must  have  if  we  are  to  maintain 
our  standard  of  living. 

As  a  firm  believer  in  America's  free  market  system,  I  am  cau- 
tious about  advocating  t,Jvemment  involvement  in  anything.  Hav- 
ing said  that,  the  simple  explanation  for  my  support  of  the  initia- 
tive is  the  time  urgency  associated  with  developing  the  infrastruc- 
ture. By  continuing  to  invest  in  the  HPCC  program,  the  govern- 
ment buys  an  acceleration  of  the  development.  While  some  would 
like  to  think  that  any  government  involvement  is  always  bad,  there 
is  little  question  in  my  mind  that  government  investments  in  ad- 
vanced agriculture,  aircraft,  electronics  and  biotechnology,  to  name 
a  few,  have  helped  the  United  States  attain  leadership  positions  in 
these  markets. 

In  this  case  there  is  an  added  requirement  that  effective  use  of 
these  technologies  will  require  some  major  training  and  education, 
and  these  are  roles  which  we  typically  assign  to  the  Federal  Gov- 
ernment or  the  State  governments.  We  are  already  beginning  to 
see  glimmers  of  the  potential  benefits  that  dramatically  improved 
computations  and  communications  capabilities  can  provide.  Using 
my  own  company's  massively  parallel  computers,  NASA  Goddard 
has  been  able  to  restore  Hubble  Space  Telescope  images,  discover- 
ing some  new  solar  structures  in  the  process. 

They  have  trained  almost  a  hundred  scientists  in  programming 
massively  parallel  computers  and  developed  techniques  for  simulat- 
ing fluid  flow  for  large  aircraft  designs.  DOE's  Ames  Labs  has  de- 
veloped new  methods  for  photo-realistic  scene  rendering  so  that  fu- 
ture architects  and  designers  can  simulate  the  look  of  their  de- 
signs. They  have  developed  software  technology  for  non-destructive 
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testing  of  materials  and  finished  products,  and  along  the  way  they 
trained  100  high  school  students  to  program  massively  parallel 
computers  via  Qieir  Women  in  Science  and  Engineering  Program. 

The  National  Cancer  Institute  uses  our  systems  in  human  ge- 
nome sequence  searching  and  large-scale  molecular  structure  sim- 
ulations to  assist  in  the  effort  to  find  cures  for  cancer  and  AIDS. 
And  in  what  I  believe  is  the  first  large-scale  deplojrment  of  mas- 
sively parallel  computers  stimulated  by  the  high  performance  com- 
puting activities,  the  Raytheon  Corporation  will  be  using  our  sys- 
tems in  the  next  generation  over-tne-horizon  groxind-based  radar 
systems.  In  the  process  they  will  reduce  the  associated  hardware 
and  software  life  cycle  costs  by  as  much  as  90  percent,  making  the 
system  more  adaptisible  in  the  process. 

But  the  real  benefits  are  only  beginning,  and  before  we  can  see 
widespread  deployment  there  are  some  challenges  we  must  ad- 
dress. One  of  these  is  already  being  addressed  by  H.R.  1757,  and 
that  is  the  need  to  move  to  a  greater  applications  focus.  The 
''Grand  Challenges  of  Science"  has  been  a  useful  rallying  cry  to  dis- 
cuss the  development  of  the  largest  and  fastest  systems.  But  if  we 
are  to  see  these  technologies  diffused  into  the  infrastructure,  then 
the  focus  must  include  a  much  larger  and  broader  applications  ori- 
entation and  the  fostering  of  the  use  of  systems  which  are  oriented 
to  cost-effectiveness  and  ease  of  use.  We  need  a  new  rallying  cry 
to  reflect  this  modified  change. 

A  second  issue  only  partially  addressed  in  H.R.  1757  is  the  need 
for  enhanced  management  of  the  program.  This  is  a  tough  om. .  The 
Federal  Government  is  organized  by  agencies  and  missions,  while 
this  program  requires  a  lot  of  cross-agency  coordination  to  maxi- 
mize effectiveness.  Besides  moving  forward  quickly  to  establish  the 
High  Performance  Computing  Advisory  Committee  specified  in  the 
original  legislation,  I  believe  that  the  new  legislation  should  re- 
quire the  development  and  maintenance  of  a  technology  road  map 
along  the  lines  of  one  recently  created  by  the  Semiconductor  Indus- 
tries Association  under  the  leadership  of  Gordon  Moore.  Such  a 
road  map  would  identify  the  key  technologies  and  problems  which 
must  be  mastered  over  the  next  10  years.  Parties  wanting  to  par- 
ticipate in  the  program  would  then  have  an  idea  as  to  the  contribu- 
tions needed.  Not  all  projects  have  to  follow  the  road  map  for  it 
could  never  anticipate  all  needs.  But  such  a  plan  combined  with 
the  greater  establishment  of  project  goals  and  more  reporting  on 
accomplishments  and  progress  would  give  much  greater  structure 
and  efiectiveness  to  the  program. 

Finally,  and  by  no  means  least  important,  I  would  like  to  caution 
against  too  much  fixation  on  the  data  highways  themselves.  The 
highway  analogy  is  a  good  one  because  it  evokes  images  of  the  im- 

Sact  the  Interstate  Highway  System  had  on  improving  our  country, 
lut  it  is  worth  remembering  that  not  only  was  such  a  system  pre- 
viously demonstrated  by  the  German  autobahn  system  of  World 
War  II,  but  the  cities  to  be  rx>nnected  already  existed  and  we  knew 
what  kind  of  traffic  to  expect. 

Electronic  data  cities  do  not  exist,  and,  at  least  for  the  parallel 
computers  which  will  be  necessary  for  high  speed  data  access,  even 
sufficient  numbers  of  programmers  don't  exist.  So  I  would  rec- 
ommend that  the  final  legislation  for  H.R.  1757  contain  specific 
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programs  for  stimulating  the  training  of  a  large  number,  perhaps 
50,000,  data  parallel  programmers  over  the  next  5  years.  And  a  siz- 
able portion  of  the  program  needs  to  be  directed  toward  the  use  of 
those  parallel  programmers  to  provide  the  data  repositories  and 
analysis  capabilities  that  our  electronic  motorists  of  the  future  will 
require. 

In  closing,  my  company  strongly  endorses  the  intent  and  pro- 
grams associated  with  the  High  Performance  Computing  Act  of 
1991  and  its  proposed  amendments  outlined  in  H.R.  1757.  We  be- 
lieve that  by  expanding  the  vision  of  HPCC  a  broader  industrial  op- 
portunity is  emerging  that  can  have  a  much  greater  impact  on  the 
economic  health  of  our  Nation  than  the  current  initiative. 

Thank  you  very  much. 

[The  prepared  statement  of  Mr.  Kalb  follows:] 
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Mr,  Chaiirnan  and  members  of  this  distinguished  committee,  my  name  is  Jeff  Kalb.  I  am 
the  President  and  Chief  Executive  Officer  of  MasPar  Computer  Corporation,  a  leading 
developer  of  massively  parallel  computer  systems  and  associated  software,  based  in 
Sunnyvale,  California.  My  company  is  a  participant  in  the  High  Performance  Computing 
and  Communications  Program,  and  as  such,  I  welcome  tiie  opportunity  to  speak  to  you 
today. 


Introduction 

Mr.  Chairman,  I  appreciate  the  opportunity  to  contribute  to  yoia*  hearings  on  the 
implementation  of  the  High- Performance  Computing  and  Conmiunicauons  Act  of  1991, 
and  my  views  on  its  proposed  amendments  ouUincd  within  H.R.  1757.  The  Committee  is 
to  be  commended  for  the  leadership  role  it  has  played  in  advancing  American  prcerrunence 
in  high-performance  computing  arid  communications  to  date,  and  for  its  foresight  in 
considering  new  initiatives  to  further  advance  the  nation.  We  support  the  near-tcnm  action 
of  Congress  on  these  issues  vital  to  Anwrican  leadership  in  a  wide  range  of  technologies. 

As  we  move  into  the  21  si  century,  we  will  experience  ever-increasing  global  competition 
across  our  existing  industry  sectors,  and  advances  in  technology  will  yield  completely  new 
products  and  services  designed  for  the  world  market  Product  life-cycles  arc  shortening, 
and  the  time  required  to  win  or  lose  in  major  markets  is  decreasing.  The  currency  of  this 
competition  is  not  bushels  of  grain  or  tons  of  steel,  or  even  miles  oC  railroad  track  as  in 
other  years  -  but  knowledge  and  data.  Within  that  setting,  those  nations  with  the  best 
information  technology  infrastructures  will  dominate  emerging  markets.  Once  an 
advantage  is  established  by  others,  it  will  require  an  even  larger  investment  to  recapture  the 
lead.  By  investing  today  in  the  United  States'  technoic^gy  infrastructure,  we  will  lay  the 
foundation  for  the  high  value-added,  high-wage  jobs  we  must  have  if  we  are  to  maintain 
our  standard  of  living.  My  company,  as  well  as  others  in  the  computer  industry,  is  eager  to 
work  with  the  Congress  and  the  Administration  to  develop  a  policy  and  program  that  will 
ensure  American  industrial  leadership  in  the  •90s  and  in  the  21st  Century. 
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L     Assessment  of  the  High  Performance  Computing  and 
Communications  (HPCC)  Act  of  1991 


Program  Contributions  to  Date 

The  High  Performance  Computing  and  Communications  Act  of  1991  has  already  made  a 
significant  contribution  to  American  leadership  in  advanced  computing  and 
communications,  and  it  will  provide  a  strong  foundation  for  the  upcoming  National 
Infonmtion  Infrastracturc  Program.  We  believe  the  program  should  be  fully  funded,  and 
with  an  expanded  charter,  we  would  support  expanding  the  program  funding. 

The  High-performance  Computing  Act  has  already  made  several  key  contributions: 

•  Establishment  of  a  national  goal  and  improved  program  and  policy  coordination 
between  federal  agencies  involved  in  high-performance  computing  and 
communications 

•  Acceleration  of  the  development  of  HPCC  technologies,  especially  massively 
parallel  systems  required  to  solve  the  most  compute-intensive  problems 

•  Advancement  of  America's  high-performaiKC  communications  networks 

•  Improved  collaboration  between  government,  academia,  and  industry  on 
formulating  U.S.  technology  policy 

In  the  case  of  my  company  and  our  customers,  there  have  been  several  notable  examples  of 
what  has  been  achieved  through  the  HPCC  program  -  and  these  arc  only  a  small  fraction  of 
the  Program's  overall  contributions: 

NASA  Goddard  Space  Flight  Center 

In  the  last  three  years.  NASA  Goddard  has  made  a  number  of  impressive  contributions 
through  their  work  in  the  application  of  massively  parallel  systems  technology  to  many 
critical  challenges  of  science  today,  including: 

•  Restoration  of  blurred  Hubble  Space  Telescope  Images 

•  90  scientists  trained  in  progranruning  massively  parallel  computers 

•  Computational  fluid  dynamic  simulations  for  very  large  data  sets 

DOE  Ames  Laboratory 

Ames  Laboratory  has  also  been  a  pioneering  site  for  MasPar  and  other  massively  parallel 
computer  systems.  Some  of  their  contributions  include: 

•  Trained  over  100  high  school  students  in  massively  parallel  computing  aiKl 
programming  via  their  "Women  in  Science  and  Engineering"  Program 

•  Developed  a  new  method  for  photorealistic  scene  rendering  which  will  help 
architects  and  product  designers  fully  simulate  the  "look"  of  their  designs. 

•  Developed  software  technology  for  nondestructive  testing  of  raw  materials  or 
finished  products.  Examples  would  include  scanning  aircraft  to  find  hairline 
fractures,  or  other  defects  or  scanning  railroad  tracks  for  any  minute  defects 
before  they  are  laid. 
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The  National  Cancer  Institute 

The  National  Cancer  Institute  (NCO  is  also  employing  massively  parallel  computing  in  its 
battle  against  cancer  and  AIDS.  A  few  of  their  achievements  within  the  program  include: 

•  Human  Genome  Sequence  Searching 

•  Large-scale  molecular  structure  prcdiction^simulations  to  assist  in  the 
effort  to  find  cures  for  cancer  arid  AIDS. 

With  the  increased  computational  po\vcr  of  massively  parallel  computing,  NCI  can 
simulate  much  larger  molecular  struaures  and  manipulate  the  AIDS  virus'  genetic 
structure. 

These  are  only  few  members  of  the  research  conmiunity  that  are  1)  advancing  science,  and 
2)  developing  critical  technologies  that  can  and  will  be  used  to  advance  American  industry 
today.  And  this  has  been  made  possible  through  the  the  HPCC  Initiative. 


Ideas  for  Improving  Program  Implementation 

There '  ;  many  important  achievements  tliat  will  provide  the  foundation  for  our  HPCC  and 
Nationi  information  Infrastiuaure  Initiatives.  However,  I  believe  there  is  significant 
opportunity  to  dramatically  improve  the  effectiveness  of  the  Program  through  more 
improved  organization,  and  even  closer  collaboration  between  government,  academia,  and 
industry.  Below  please  find  four  areas  we  would  recommend  to  focus  upon: 

1)  Creation  of  an  HPCC/NII  "Roadmap"  and  Rallying  Cry 

Given  the  scope  and  long  temi  nature  of  the  HPCC/NII  Initiatives,  I  would  strongly 
recommend  the  development  and  maintenance  of  a  multi-year  'Technology  Roadmap"  for 
the  initiative,  similar  to  the  one  rcccndy  created  by  the  Semiconductor  Industry  Association 
(SIA)  under  the  leadership  of  Gordon  Moore.  This  effort  could  be  lead  by  the  Office  of 
Science  and  Technology  Policy,  and  involve  the  implementing  Departments/Agencies, 
Academia,  and  concerned  representatives  of  industry.  Once  the  Roadmap  is  in  place,  it 
becomes  much  easier  to  assess  program  proposals,  as  they  can  all  be  measured  against  their 
contribution  to  the  higher-level  vision. 

The  other  critical  element  I  would  suggest  is  a  major  rallying  cry  for  the  effort.  Americans 
tend  to  do  their  best  work  in  times  or  crisis  or  through  great  challenges.  Classic  examples 
include  our  efforts  during  World  War  11,  '*Man  on  the  Moon  by  the  end  of  the  decade",  and 
Desert  Shield/Stomi.  The  challenge  facing  the  nation  today  is  an  "Economic  War"  that 
doesn't  provide  the  obvious  enemy  or  challenge  provided  by  these  other  national  pursuits. 
But  the  long-range  implications  are  just  as  critical  for  the  health  and  wealth  of  the  nation. 
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2)  Specific  goals,  objectives,  measures,  and  ongoing  management  of 
HPCC  programs 

Building  on  the  "Roadmap"  concept  outlined  above,  we  believe  the  objectives  of  the  HPPC 
Act  can  be  better  supported  through  niore  specific  goal  setting,  measures,  and  management 
of  the  HPCC  program. 

Recommendations: 

•  The  HPCC  Coordination  office  has  limited  power  and  resources  to  1)  arbitrate 
conflicts  between  program  participants,  or  2)  provide  substantial  program 
information  to  the  private  sector.  I  believe  the  Act  will  be  better  served  if  the 
office  was  chartered  with  the  authority  to  provide  leadership  for  the  program,  as 
well  as  to  drive  the  accountability  of  the  various  programs,  and  foster  private 
sector  partnership  in  the  pursuit  of  program  goals.  The  individual  departments 
and  agencies  can  still  drive  their  own  programs,  but  there  should  be  upfront 
integration  and  sharing  -  and  all  groups  should  bs  measured  against  their  goals. 

•  There  should  more  detailed  annual  plans  which  go  beyond  the  HPCC  "Blue 
Book"  in  outlining  the  annual  agenda  for  the  various  players  within  the 
program.  Each  group's  accomplishments  versus  plan  should  be  assessed 
annually,  with  more  resources  accruing  to  those  who  deliver  the  most 
substantial  results.  Particular  weight  should  be  given  to  those  who  are 
leveraging  the  technology  into  ncar-lcrm  industrial  leadership,  through  test 
beds,  proof  of  concept  applications  development,  and  the  training  of  skilled 
personnel.  Examples  of  such  metrics  include: 


-  Number  of  application  test  beds  targeted  and  delivered  by  given 
dates 

Number  of  application  development  engineers  trained  by  given 
dates 

-  Number  of  new  business  activities  (new  and  existing 
enterprises)  initialed  due  to  HPCC  Programs 

-  Specific  results  achieved  through  investments  in  hardware, 
software,  and  other  HPCC  technologies 


3)  More  collaboration  between  government,  industry,  and  academia 

An  important  -  but  ignored  -  aspect  of  the  High  Performance  Computing  Act  of  1991  is  the 
required  Presidential  establishment  of  The  High-Pcrformancc  Computing  Advisory 
Committee.  We  believe  such  an  advisory  body  is  fundamental  to  ensuring  a  high  level  of 
collaboration  between  government,  industry,  and  academia.  We  believe  the  Committee's 
absence  has  impeded  the  progress  of  the  HPCC  initiative  and  it  should  be  established  as 
soon  as  possible. 

Recommendations: 

•  Work  with  the  Office  of  Science  and  Technology  Policy  to  immediately 
establish  the  High-Performance  Computing  Advisory  Committee. 

•  Establish  an  annual  conference  of  government,  indusuy,  and  academia  to 
review  the  previous  year's  results  achieved  versus  objectives,  and  to  establish 
joint  objectives  for  the  coming  year.  This  would  ensure  maximum  collaboration 
between  all  panics  empowered  to  advance  the  initiative. 
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•    Create  an  HPCC  infoimation  clearing  house  for  information  dissemination  and 
collaboration. 

4)  Need  for  Increased  focus  on  the  "Grand  Challenges  of  Industry  and  the 
Nation" 

The  new  focus  on  applications  of  HPCC  technology  contained  within  H.R.  1757 
represents  a  major  step  toward  leveraging  this  leadership  technology  into  industrial 
advantage  for  our  nation.  The  most  imponant  economic  benefits  of  HPCC  and  the 
National  Infonmtion  Infrastructure  (Nil)  will  come  as  we  leverage  these  technologies  out 
into  industry.  Given  that  there  is  widespread  understanding  that  the  battle  wc  face  in  the 
coming  years  is  based  on  industrial  leadership,  we  would  encourage  our  worid  leading 
scientists  and  engineers  to  1)  focus  on  industry's  "Grand  Challenges",  and  2)  develop  a 
world-leading  infomiauon  infrastructure. 


Summarv  Assessment  of  the  Act 

V^Tiile  there  remains  room  for  improvement  in  the  HPCC  Act,  we  view  it  as  a  tremendous 
contributor  to  our  nation's  leadership  in  these  critical  technologies.'  The  foundation  laid 
over  the  last  two  years  will  provide  an  excellent  base  for  the  follow-on  work  outlin^  in 
H.R.  1757,  and  we  look  forward  to  working  with  all  concerned  panics  to  make  the  next 
phase  of  the  program  an  even  bigger  success. 


Page  5 


326 


II.    H.R.  1757:  The  High  Performance  Computing  and  High 
Speed  Networking  Applications  Act  of  1993 

Section  1:    Executive  Summary 

Mr.  Chaiiman  and  esteemed  members  of  the  Committee,  I  would  like  to  initiate  my 
discussion  of  the  Bill  by  staling  my  firm  support  for  the  legislation.  We  believe  the 
existing  HPCC  Act  has  made  major  conniwitions  to  American  science  and  industry.  Our 
position  has  consistently  been  to  move  more  of  the  cff(»t  into  applications  that  can 
connibute  to  the  industrial  leadership  of  the  United  States,  and  the  proposed  legislation 
would  advance  this  agenda  significantly.  This  represents  an  important  step  in  the  evolution 
of  the  HPCC  Initiative  toward  solving  the  computational  and  communications  proWcms  of 
a  broad  range  of  Americans.  The  greater  the  focus  on  "real"  problem  solving,  the  greater 
the  national  benefits  that  will  accrue  from  our  leadership  in  high-performance  computing 
and  communications. 

Let  me  state  clearly  tliat  I  believe  that  the  proposed  amendment  represents  solid  legislative 
work.  As  a  businessman,  I  would  prefer  to  see  many  more  specifics  on  the  goals, 
objectives,  milestones,  and  metrics  for  the  work  of  the  various  players.  But  I  understand 
well  that  it  is  not  the  intent  of  legislation  to  deal  with  all  of  the  details  associated  with  its 
implementation,  and  we  must  rely  on  the  commitment  and  skill  of  the  Executive  Branch  to 
ensure  the  overall  program  is  well  managed. 


Summary  Point  1: 

H.R.  1757  Needs  Stronger  Language 

on  Education  For  High-Performance  Computing 

The  one  area  where  I  would  recommend  stronger  legislative  language  is  on  the 
development  of  the  "human  capital"  required  to  develop  the  software  required  to  deliver  on 
the  promise  of  the  National  Infomiation  Infrastructure.  A  relatively  simple  goal  I  would 
propose  would  be  "50,000  Parallel  Programmers  by  1998."  We  will  not  be  able  to  achieve 
any  of  the  Program's  higher-level  objectives  if  there  is  not  a  dramatic  increase  in  the 
number  of  prograrruners  skilled  in  parallel  applications  development. 


Sumnvjy  Point  2:  Focus  on  Successful  Completion  of  Projects 


It  is  important  that  this  effort  does  not  become  diffused  by  trying  to  be  all  things  to  all 
people.  In  order  for  Nil  to  succeed,  it  is  critical  that  projects  be  implemented  using  a 
phased  approach,  ensuring  the  successful  completion  of  each  project — rather  than 
initiating  too  many  efforts  simultaneously.  As  is  outlined  throughout  my  Statement,  there 
are  many  technical  and  financial  challenges  associated  with  delivering  on  the  promise  of 
Nn,  and  we  will  not  be  well  served  if  the  program  becomes  over-politicised  and  spread  too 
thin. 
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Summary  Point  3: 


The  Government  Should  Invest  in  Nil  to 
Accelerate  Infrastructure  and  Maiicet  Development 


By  accelerating  the  development  of  a  robust  information  in&vsinicture,  we  can  take  a 
leadership  position  in  many  high-growth,  information-dr;pendent  bi^sinesscs  of  today  and 
tomorrow.  This  will  create  jote  smd  wealth  for  the  natic^,  and  thereby  make  a  majw 
contribution  toward  advancing  our  standard  of  living. 

As  a  firm  believer  in  Anierica's  free  market  system,  I  am  cautious  about  .idvocating 
government  involvement  in  anything.  Having  said  that,  the  simple  cxpUmation  for  my 
support  of  the  initiative  is  the  tine  urgency  associated  with  developing  tlie  infrastructure. 
The  data  highways  thems&iives  will  likely  be  largely  funded  by  private  enterprise  -  if  the 
regulatory  bodies  e^^ie  the  telecommuiucations  industry  to  profitably  »lvance  into  the 
21st  century.  As  the  information  infrastructure  starts  to  develop,  existing  businesses  and 
budding  entrepreneurs  wiU  deliver  new  products  and  services  based  on  litis  new 
technology.  By  continuing  to  invest  in  the  HPCX^  program,  what  the  government  buys  is 
an  acceleration  cf  the  devclopnient  While  some  would  like  to  think  thai,  any  govenunent 
involvement  is  always  bad,  there  is  little  question  in  my  mind  that  gove.iuncnt  investments 
in  advanced  aircraft,  electronics,  and  biotechnology  -  to  name  a  few  -  '.lave  helped  the 
U.S.  attain  a  leadership  position  in  these  markets.  In  this  case,  there  is  an  add«l 
n:quircment  that  effective  use  of  these  technologies  will  require  some  major  training  and 
education,  roles  which  we  typicallyassign  to  the  govemnrkent 
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Section  2:    Understanding  the  True  Opportunities  and  Issues  of  Nil 


Having  outlined  my  high-level  view  of  the  initiative  above,  I  wish  to  provide  support  for 
my  position  and  to  highlight  some  of  the  critical  issues  associated  with  delivering  on  the 
promise  of  Nil.  Any  investments  the  government  makes  should  be  carefully  considered 
and  implemented,  with  ongoing  menics  to  assess  whether  investments  should  be 
continued.  My  hope  is  that  Ms  infomwition  will  prove  helpful  as  the  Committee  moves 
forward  with  the  debate  on  the  initiative. 

I  have  organized  my  observations  into  the  following  topics: 


I.  A  Businessman  and  Technologist's  View  of  the  Broader  Opportunity  in  the  Nil 

II.  The  Massively  Parallel  Systems  Business: 

One  Example  of  the  Potential  Job  Growth  Through  Nil  "Seeding" 

III.  Building  "Data  Cities"  and  not  "Data  Highways"  is  tiic  True  Challenge 

IV.  50,000  Parallel  Programmers  by  '98 

V.  Successfully  Implementing  the  Program 


I.      A  Businessman  and  Technologist's  View  of  the  Broader  Opportunity 


If  the  U.S.  is  to  maintain  or  advance  its  leadership  in  science,  technology,  or  education,  we 
must  broaden  the  HPCC  initiative.  By  combining  the  forces  of  government,  industry,  and 
academia,  I  believe  we  can  aggressively  move  forward  to  exploit  the  high  speed  networks 
and  the  computers  required  to  deliver  on  the  promise  of  NO.  When  implemented,  a 
national  infomiation  superhighway  and  supporting  solutions  will  dramatically  change  the 
way  we  conduct  basic  research,  design  and  produce  consumer  products,  and  conduct  life- 
long learning  -  to  name  just  a  few  contributions.  The  complete  benefits  to  the  nation  arc 
impossible  to  calibrate  today.  But  there  is  little  question  that  our  leadership  in  almost  all 
disciplines  will  be  advanced  by  -  if  not  dependent  upon  -  this  initiative. 

Information  technology  plays  a  critical  role  in  alntost  every  industry  and  service  business. 
The  leading  companies  in  business  ranging  from  clothing  nianufacturing  to  banking, 
pharmaceuticals,  retail,  and  automobiles  owe  a  sigt^'ficant  part  of  their  success  to  their 
innovative  use  of  information  technology.  With  the  aL'vent  of  electronic  information 
infrastructure,  we  can  enable  such  industries  to  further  idvance  their  leadership  positions  in 
our  new  global  economy. 

HPCC  Tpchnnlnfy  for  Economic  Leadership 

The  computer  industry  growth  is  but  one  part  of  the  potential  impact  of  lower-cost,  high- 
performance  computing.  The  real  impact  accrues  to  the  new  users  who  can  develop  better 
products  and  services  by  solving  problems  previously  beyond  their  means. 
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A  very  good  example  of  the  need  for  high-performance  computing  at  much  more  affordable 
price  points  is  provided  by  MasPar*s  experience  working  with  Motorola.  Motorola 
believes  that  in  order  to  be  globally  competitive  in  the  year  2000,  they  must  reduce  product 
development  cycle  times  by  90%.  In  order  to  achieve  this  objective,  company  executives 
believe  they  will  need  to  use  massively  parallel  computers  to  simulate  the  entire  product, 
from  semiconductor  devices  to  produa  packaging  to  the  manufacturing  process.  This 
would  eliminate  the  traditional  prototyping  process,  and  result  in  quality  finished  products 
ready  for  customer  consumption  when  the  design  is  first  completed. 

Dual-Use  Tfirhnnln^v  to  Reduce  Compute  Com  hv  90% 

An  example  of  the  pending  maturation  of  MPP  technology  stimulated  by  HPCC  efforts  is 
provided  by  Raytheon's  use  of  my  own  company's  systems  for  their  new  Ground-Based 
Radar  System.  Instead  of  developing  proprietary  military  specification  hardware  for  the 
system,  Raytheon  will  be  using  Commercial-Off-The-Shelf  (COTS)  MPP  technology  on  a 
globally  deployed  system.  The  net  effect  of  this  decision  will  be  to  reduce  the  lifecycle  cost 
of  the  computation^  engine  and  software  of  the  Radar  system  by  as  much  as  90%  -  while 
making  the  system  more  adaptive  to  future,  unforeseen  requirements. 


II.     The  Massively  Parallel  Systems  Business: 

One  Example  of  the  Potential  Job  Growth  Through  Nil  "Seeding" 

While  there  arc  many  emerging  buaness  segments  that  will  benefit  from  the  Nil  Initiative, 
let  me  try  to  put  some  perspective  on  what  1  see  as  achievable  just  within  the  emerging 
massively  parallel  systems  business  in  which  my  company  participates.  Specifically,  we 
believe  that  advances  in  the  cost-effectiveness  of  high  performance  computing  availed  by 
the  use  of  affordable  massively  parallel  computing  technology  can  enable  thousands  if  not 
millions  of  comrnercial  customers  to  benefit  from  this  technology  in  the  coming  years.  If 
the  proper  investments  in  software  and  systems  infrastructure  are  made  by  the  govemn>cnt 
in  the  next  few  years,  American  industry  will  be  able  to  successfully  exploit  affordable 
massively  parallel  processor  (MPP)  technology  to  develop  and  bring  to  maricet  products 
ranging  from  automobiles  to  pharmaceuticals  to  jet  aircraft  to  semiconductors  more  quickly 
than  our  intemational  competitors.  This  would  result  in  sustainable  advantages  over  our 
global  competitoj-s  in  numerous  industries  for  many  years  to  come.  In  the  computer 
hardware,  software,  and  services  businesses  alone  we  believe  a  robust  massively  parallel 
systems  and  communications  business  can  create  84,000  highly  skilled  jobs  by  the  year 
2000,  and  contribute  $  12  Billion  to  our  GDP.  Additionally,  the  financial  benefits  and  the 
job  creation/retention  delivered  to  other  industrial  segments  would  be  much  more 
significant 


III.    Building  "Data  Cities"  and  not  "Data  Highways"  is  the  True 
Challenge 

While  the  "Data  Highway"  is  a  good  metaphor  for  helping  the  broader  community 
conceptualize  what  the  Nil  is,  it  also  serves  to  over-simplify  the  undertaking.  What  made 
the  interstate  highway  system  valuable  to  the  nation  was  the  existence  of  cities  or  other 
desirable  destinations.  In  order  for  the  data  highways  to  deliver  comparable  value  to  the 
nation,  much  effort  needs  to  be  invested  in  developing  "Data  Cites,"  or  large  storehouses  of 
valuable  information.  Today,  if  we  provided  a  nationwide,  high-speed  fiber  optic  network, 
there  would  be  few  infomiation/entcrtainment  "products"  available  to  exploit  the  resource 
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And  this  problem  isn't  just  the  lack  of  a  business  opportunity,  but  the  computational 
haidwarc  and  application  software  to  translate  huge  datascts  into  useful  infonnation  to  be 
transferred  over  the  network. 

'"Data  CitiPx"  Fxplainpd 

A  specific  example  of  a  "Data  Qty"  might  be  jovc\t  significant  percentage  of  the  Libiaiy  of 
Congress  accessible  in  an  electronic  form,  coupled  with  the  application  toolset  to  enable 
users  to  quickly  access  the  particular  information  they  need.  Today,  only  a  small 
percentage  of  the  Library  of  Congress  is  electronically  accessible,  and  the  data  extraction 
tools  required  to  comb  through  gigabytes  or  terabytes  of  data  in  search  of  useful 
information  arc  simply  not  available.  Below  is  a  layered  view  of  the  technology  rcquiiwl 
for  a  "Data  City"  that  could  service  this  application: 


"Data  Citv"  Needs 

Technoloffv  Required 

Friendly  User  Interface 

Graphical,  point-and-select  interface 

Application  Software 

End-user  applications  designed  to  solve  a  particular  prx)blem 

Database  Query  SW 

Application  tools  to  manage  queries  across  large,  distributed 
databases 

Database 

New  database  technology  to  accommodate  extremely 
large  distributed  databases 

Operating  System  SW 

Extensions  to  industry  standard  OS  for  high-speed, 
high  volume  transactions 

Foundation  Hardware 

Massively  parallel  computers,  high -speed  networking, 
affordable  high-performance  data  storage 

As  you  can  see  from  this  basic  hierarchy  of  technology,  there  is  much  more  to  the 
development  of  the  Nil  than  the  "last  mile"  of  fiber  to  each  household  in  America.  Thus, 
the  focus  of  the  early  stages  of  this  undertaking  needs  to  address  the  enure  range  of 
solutions  technology  required  to  solve  some  group's  meaningful  problem.  I  would  also 
encourage  focus  in  the  applications  tcstbcds  on  a  small  number  of  specific  technologies, 
and  then  leverage  these  developrrjents  across  the  emerging  infrastructure. 

Thi>  FJpctrir  Power  Grid  AnaloQv  Applip^ 

I  appreciated  the  April  17, 1993  Statement  before  this  Subcommittee  of  Dr.  Richard  F. 
Rashid.  Director  of  Research  at  Microsoft  His  reference  to  household  appliances  and  their 
"value  creation"  ro!e  for  electricity  is  a  good  one.  I  would  only  build  on  his  comments  to 
say  that  the  development  of  the  infrastructure  to  deliver  the  electricity  to  the  1 10 V  outiet  is 
illustrative  of  the  challenge.  There  are  very  sophisticated  power  plants  and  substations  that 
arc  fundamental  to  making  the  high -voltage  copper  wire  deliver  any  "value"  to  the 
households  of  America.  It's  appropriate  to  think  of  the  "Data  Cities"  outlined  above  as  the 
power  plants  and  substations  that  will  generate  the  "value"  that  can  be  distributed  over  the 
fiber  data  highway. 
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IV.    50,000  Parallel  Programmers  by  '98 

Throughout  history,  mankind  has  advanced  itself  through  knowledge.  From  the  Ancient 
Mesopotamians  to  the  Greeks  and  Romans,  through  to  world  leaders  in  modem  times, 
economic  leadership  has  been  founded  upon  leadership  in  education. 

The  key  to  developing  a  National  Information  Infrastructure  that  delivers  on  the  promise  for 
individuals,  their  communities,  and  industy  will  be  the  development  of  a  new  generation 
of  computer  programnrwrs  that  can  write  client/server  and  data-parallel  software.  While 
H.R.  1757  is  appropriately  focused  on  ^plications,  the  training  of  the  software 
development  engineers  thai  will  produce  these  plications  is  a  much  more  fundamental 
step.  The  availability  of  tens-of-ihousands  of  well-trained  parallel  software  development 
engineers  is  a  requirement  for  any  follow-on  HPCC  or  Nil  initiatives. 

The  National  Science  Foundation  could  help  implement  such  a  broad-based  program.  They 
arc  already  providing  this  in  a  limited  form  with  infrastructure  grants  and  professorship 
funding.  Such  grants  should  be  tied  to  the  requirement  thai  engineering  and  scientific 
undergraduate  and  graduate  curricula  require  parallel  programming  coursework.  By  so 
doing,  within  a  few  years,  the  U.S.  would  be  the  dominant  supplier  of  highly-skilled 
parallel  programmers.  Such  a  lead  in  "Human  Capital"  will  create  a  tremendous  range  of 
new  information  processing  solutions  that  will  advance  many  different  industries  -  at  rates 
faster  than  our  ^obal  competitors. 

Many  defense  engineers  and  scientists  who  are  currently  being  displaced  as  a  result  in  the 
declining  defense  budget  would  also  make  excellent  parallel  software  development 
engineers  and  managers.  Retraining  is  fundamental  to  transitioning  these  workers  into  this 
emerging  industry.  We  would  encourage  efforts  to  assist  these  workers  in  transition  to  this 
and  other  emerging  technology  businesses  in  the  coming  months  and  years,  rather  than 
training  them  for  "existing"  careers  for  which  there  are  already  too  many  applicants. 


V.     Successfully  Implementing  the  Program 

There  were  a  number  of  strong  proposals  outlined  in  the  proposed  legislation,  so  I  will 
only  provide  a  few  observations  on  how  a  partnership  between  govemment,  academia,  and 
industry  should  go  about  implementing  the  program. 

1 )  Utilize  Private  Enterprise  Wherever  Possible 

The  private  sector  should  be  inccntcd  to  make  the  major  investments  in  the  Nil  wherever 
possible.  We  believe  that  the  nation  will  be  best  served  through  private  enterprise  initiative 
on  the  network,  with  vehicles  to  ensure  universal  access.  My  bias  is  toward  a  govemment 
role  which  is  focused  on  seeding  new  technologies,  helping  to  set  industry  standards, 
building  the  educational  infrastructure,  and  then  allowing  private  enterprise  to  f^roduce  a 
myriad  of  exciting  new  products  which  solve  economically  compelling  problems  for  a  wide 
range  of  customers. 

2)  Implement  Step*By-Step  -  with  a  bias  toward  enhancing  competitiveness 

Within  the  four  targeted  applications  areas,  the  testbed  implen>cntation  programs  should 
move  forward  with  a  focus  on  maximizing  the  contribution  to  American  competitiveness. 
Testbcds  should  employ  technologies  which  can  be  transferred  broadly  throughout  the 
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public  and  private  sectors  in  the  near  icna  That  translates  into  a  focus  on  affordable 
technologies  that  will  be  easily  transferable  into  industry  very  quickly. 

3)  Lead  the  Development  of  Industry  SUndards 

In  order  for  a  National  and  International  Information  Infrastructure  to  deliver  on  Ae 
pronusc.  there  is  much  work  that  remains  to  be  done  in  the  area  of  industry  standards. 
WhcUicr  It  be  the  format  of  very  large  data  large  dau  files,  or  a  standard  interface  for 
complex  database  queries,  there  is  much  foundation  work  that  needs  to  be  completed.  It  is 
imponant  that  this  effort  be  integral  to  the  tcstbed  efforts  outlined  in  H.R.  1757.  or  we  may 
find  much  of  that  mvestment  wasted  as  we  tiy  to  leverage  the  work  more  broadly. 

4)  Ensure  Goals,  Objectives,  and  Measures  for  All  Participants 

Tliis  issue  was  already  addressed  earUer  in  my  Statement,  but  it  is  worthwhile  to  reinforce 
the  message  here^  I  strongly  support  Section  304  of  the  BiU  which  recommends  the 
crc^on  of  the  Coordinator  of  the  Program"  under  the  Director  of  the  Office  of  Science 
and  Technology  Policy.  There  is  a  need  for  more  communication  of  program  objectives, 
strategies,  plans,  and  specific  results,  and  such  an  position  should  help  facilitate  the 
mformation  development  and  communication.  I  would  also  recommend  the  use  of  the 
Technology  Roadmap  is  vehicle  for  program  management  wherever  practical. 

It  is  also  important  to  ensure  there  is  enough  infoimation  flowing  to  industry  to  ensure 
broad-based  participation  in  the  initiative.  As  I  outlined  above,  we  wiU  do  best  by 
sumulating  the  creativity  of  American  industry  and  budding  entrrareneurs  to  develop 
mnovative  new  producu  that  exploit  our  leadership  in  high  performance  computing  and 
communications.  r  © 
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In  Closing 

My  company  strongly  endorses  the  intent  and  programs  associated  with  the  High- 
Pcrformancc  Computing  and  Communications  Aa  of  1991,  and  its  proposed  amendments 
outlined  in  H.R.  1757.  Wc  believe  that  by  expanding  the  vision  of  HP<X,  a  broader 
industrial  opportunity  is  emerging  that  can  have  a  much  greater  impact  on  the  economic 
health  of  our  nation  than  the  current  Initiative.  We  are  anxious  to  work  with  both  Congress 
and  the  new  Administration  to  help  leverage  high-perfomiance  computing  and 
communications  technology  into  enduring  leadership  for  American  science  and  industry. 
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Mr.  Boucher.  Thank  you  very  much,  Mr.  Kalb. 

Dr.  Lindberg,  we  will  be  pleased  to  hear  from  you. 

Dr.  Lindberg.  Thank  you,  Mr.  Chairman,  and  members  of  the 
Subcommittee,  Thank  you  for  inviting  me  to  speak  before  the  Sub- 
committee about  H.R.  1757,  the  High  Performance  Computing  and 
High  Speed  Networking  Applications  Act  of  1993. 

Within  the  past  year,  the  HPCC  program  and  its  participating 
agencies  have  pursued  the  scientific  Grand  Challenge  tasks  and 
certain  other  scientific  problems.  The  legislation  this  committee 
has  proposed  would  go  farther.  It  would  expand  the  program  into 
important  application  areas.  We  welcome  the  bill's  focus  on  applica- 
tion and  the  national  information  infrastructure.  We  believe  these 
represent  important  and  appropriate  components  of  HPCC. 

As  the  President's  Science  Adviser,  Dr.  John  Gibbons,  testified 
before  this  subcommittee  on  April  27,  HPCC  is  a  key  part  of  the 
foundation  upon  which  the  advanced  National  Information  Infra- 
structure will  be  built.  The  HPCC  has  developed  computer  and 
communication  technologies  that  have  great  relevance  through  ap- 
plications such  as  health  care,  education,  manufacturing,  digital  li- 
braries, and  the  storage  and  dissemination  of  government  informa- 
tion. To  this  end,  the  HPCC  program  has  recently  added  a  new 
component,  Information  Infrastructure  Technology  and  Applica- 
tions, to  its  basic  organizational  structure. 

HPCC  commenced  formally  with  the  fiscal  year  92  Federal  budg- 
et. The  program  was  managed  at  the  level  of  individual  agencies 
and  cross-cutting  working  groups  before  the  National  Coordination 
Office  was  established  in  September  of  1992.  Previously,  however, 
all  10  participating  Federal  agencies  decided  they  wanted  central 
management  services  and  endorsed  creation  of  a  Coordination  Of- 
fice. The  NCO  coordinates  HPCC  programs  across  Federal  agen- 
cies. It  acts  as  a  liaison  to  industry,  universities  and  the  Congress. 
And  it  provides  information  and  communications  about  HPCC  to 
these  and  to  the  public. 

Four  working  groups  meet  regularly  to  coordinate  the  HPCC  ini- 
tiative in  areas  related  to  the  program's  original  four  components. 
These  are  high  performance  computing  systems,  advanced  soft- 
ware, technology  and  algorithms,  basic  research  and  human  re- 
sources, and  the  NREN — the  National  Research  and  Education 
Network. 

The  structure  for  the  management  of  the  fifth  component,  infor- 
mation infrastructure  and  technology  applications,  and  its  eventual 
relationship  with  the  four  existing  components  is  being  developed 
in  detail  now.  I  can  give  further  information  on  the  management 
and  response  to  questions,  and  more  is  contained  in  the  written 
testimony. 

Mr.  Chairman,  you  asked  me  to  report  on  HPCC  achievements 
I  am  personally  proud  of.  In  my  opinion,  one  of  the  major  achieve- 
ments of  HPCC  so  far  is  the  size,  complexity  and  reliability  of  the 
NREN  Internet  high  performance  commimications  system.  Two 
years  ago  the  number  of  users  of  the  present  data  network, 
Internet,  was  estimated  at  about  100,000.  Today,  there  are,  per- 
haps, 10  million  users,  and  one  of  the  speakers  suggested  even  15. 
There  are  more  than  IV2  million  computers  on  the  Internet.  That 
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is  an  actual  number — the  other  is  an  estimate — and  almost  10,000 
networks,  and  aeain  that  is  an  actual  number. 

Internet  has  developed  far  more  rapidly  tiian  ever  predicted  and 
has  proven  to  be  a  stable,  secure  means  of  communication  for  a 
vast  B^an  of  research  and  education  users. 

The  second  major  accomplishment  I  cite  for  the  HPCC  program 
is  its  contribution  to  the  many  efforts  that  have  produced  workable, 
scalable  parallel  computers  with  varying  alternative  architectures 
that  are  actually  competing  with  traditional  computers  in  the  mar- 
ketplace on  the  basis  of  price  and  performance.  Three  additional 
American  manufacturers  joined  this  activity  in  the  past  2  years. 

A  third  major  accomplishment  is  that  there  is  one  high  perform- 
ance network  project  within  the  Federal  Government.  This  may 
seem  like  an  obvious  development,  but  I  believe  it  is  not.  I  believe 
that  without  the  HPCC  project  and  the  OSTP  FCCSET  governing 
mechanism  one  would  very  likely  have  four,  and  perhaps  as  many 
as  six  or  seven,  large-scale  high  performance  computer  networks 
being  built  by  individual  Federal  Cxovemment  departments.  That 
they  have  contained  their  enthusiasm  for  this  technology  and  have, 
so  to  speak,  sublimated  their  design  principles  to  accommodate 
common  goals  is  a  tribute  both  to  the  high  quality  of  the  employees 
and  a  tribute  to  the  coordinating  mechanisms  that  were  provided 
by  OSTP  FCCSET. 

The  incorporation  of  virtual  realities  technology  into  the  HPCC 
program  is  a  fourth  major  accomplishment.  This  work  came  along 
considerably  faster  than  many  thought  possible.  I  am  proud  that 
the  HPCC  group  welcomed  this  technology  as  part  of  the  Informa- 
tion Infrastructure  Technology  and  Applications. 

Mr.  Chairman,  you  also  asked  me  to  note  the  lessons  learned. 
Through  the  NCO  experience,  I  have  learned  that  there  are  excel- 
lent, reliable  and  self-motivated  people  from  all  10  Federal  Govern- 
ment agencies  and  units.  These  people  have  a  surprising  tolerance 
for  the  efforts  required  to  adjust  common  goals  to  satisfy  the  nu- 
merous agency  mission  requirements.  This  takes  the  form  of  nights 
and  weekends,  I  might  add.  I  very  much  admire  their  efforts  and 
contributions. 

Secondly,  I  have  also  learned  that  there  is  a  real  need  for  con- 
scious application  of  ordinary  management  systems  and  principles 
for  the  operation  of  this  complex  HPCC  project;  that  is,  brilliant  de- 
sign is  not  enough.  The  work  of  the  government  also  requires  care- 
ful planning,  documentation,  consensus  building,  and  formal  dis- 
semination of  the  results  to  the  agencies,  to  Congress,  and  to  the 
public. 

Third,  OSTP  FCCSET  crosscuts  are  extremely  time-consuming. 
This  I  have  learned.  They  are  worthwhile  for  projects  that  have 
clear  national  importance  and  cross-agency  relevance,  but  these  are 
not  to  be  used  for  less  urgent  objectives. 

Mr.  Chairman,  you  asked  for  my  recommendations  concerning 
possible  improvements  to  the  bill.  We  agree  with  section  102,  part 
6  of  the  bill.  It  states  that  high  performance  networking  efforts 
should  **he  designed,  developed  and  operated  in  a  manner  which 
forces  and  maintains  competitive  and  private  sector  investment  in 
high  performance  networking  within  the  telecommunications  indus- 
try." In  accord  with  Dr.  Gibbons*  remarks,  we  are  concerned,  how- 
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ever,  about  the  restriction  in  section  102,  Part  d,  that  a  testbed 
network  shall  not  be  used  to  provide  services  that  otherwise  would 
be  provided  satisfactorily  using  private  operating  commercial  net- 
works." 

While  this  is  a  very  desirable  outcome,  18  months  after  the  date 
of  enactment  of  the  bill  may  be  too  short  a  time.  We  would  like  to 
work  with  the  Committee  to  refine  this  section  of  the  bill  in  order 
to  ensure  a  smooth  transition  to  commercial  networks. 

Also,  NCO  welcomes  the  Committee's  plans  to  expand  member- 
ship of  the  legitimate— of  the  legislatively  mand&teH  advisory 
group  on  HPCC  to  include  representatives  from  the  K  through  12 
education  and  from  consumer  and  public  interest  groups. 

I  wish  to  thank  the  Committee  for  this  opportunity  to  comment 
on  the  bill,  and  I  would  be  happy  to  respond  to  questions,  if  vou 
have  them. 

[The  prepared  statement  of  Dr.  Lindberg  follows:] 
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''csomony  on  the  ffigh  Pcrfomiance  Computing  aixl 
High  Speed  Nemorking  Applkations  Act  of  1993 
Before  the  Science  Subconuniticc  of  the 
Houitc  Committee  On  Science*  Space,  and  Technology 
by 

Donald  A.  B.  Undbcrg,  MD. 
Director,  National  Coordination  Office  for 
:.*iigb  Performance  Computinfi  and  Commanications, 


Mr.  Chairman  and  Mi^bers  of  rhe  SubcoiniiiittC!^: 

lliank  you  fox  inviting  nyt  to  ^peaic  before  the  Sabcomntittee  about  Hit  1757,  the  High 
Perfojiiunce  Computm^  and  High  Speed  Networking  Applications  Act  of  1993.  T  speak  tht^ 
lecvnily  appointed  diroctor  of  the  National  Cooidination  Office  that  ovenees  the  multi-agency 
Federal  High  Perfonrance  Computing  and  Communicaiions  Program.  In  (hat  role,  I  am  a  Special 
Assissmt  to  the  Dtrectof  of  the  Office  of  SdCM  and  Technology  Policy  (OSIP).  f  also  serve 
as  tbt:  Director  of  tht:  Naiional  Library  of  Medicine. 

A  FCCSET  Initiative,  the  HPCC  Prognm  iv  developing  the  computing,  communicidons, 
and  software  technology  the  U.S.  will  need  to  meet  its  infomiation  and  tekcommunicationi  needs 
for  tlie  21st  cenmry.  As  the  President's  Sckticc  Advisor  Dr.  John  Gibbons  testified  befuce  the 
Conmittee  April  27,  1993,  HPCC  it  a  key  part  of  the  foundation  upon  whk:h  the  advanced 
national  information  infrastructure  (NU)  will  be  built  This  informadon  infrastructure  will  include 
high- speed  common  .canon  links,  high  performance  computers,  and  powerful,  but  uaer-friendly 
Mfcv/aie  that  will  give  every  American  access  to  an  unprecedented  anwint  of  information,  as 
well  as  the  tools  needed  to  effectively  process  and  use  it  U  will  ipur  gains  in  U.S.  piodtictivity 


and 


Director,  National  Ufanry  of  Medicine 


May  U,  1993 
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and  industriad  conipciitivcncss«  improve  our  national  security,  and  improve  the  health  and 
educat  on  of  our  citizens. 

HPCC  his  dcvel:)pcd  ctmiputer  and  communications  tedtnologics  that  have  great  relax  ancc 
to  applications  such  as  health  care,  education,  minuftuituring,  digital  lilKancs,  and  the  stwagc  and 
disscndnation  of  government  information.  To  this  end»  the  HPCC  Program  has  reccntiy  jiddcd 
a  new  component  -  ir  formation  Infrastructure  Technology  and  Applications  to  its  organizational 
structiffe.  HTA  will  support  the  Nil  by  developing  infrastnicttnc  technology  and  applicatit»ns  to 
dcmor>strate  proioiyps  solutions  to  National  Challenge  problems.  National  Chalkagcs  are 
applications  that  require  access  to  modem  advanced  computing  axxl  oeiworlc  communkratiors  and 
that  hive  direct  and  large  scale  societal  impict  on  the  Nation**  economy  and  health. 

The  National  ^IMkngcs  can  benefit  from  the  use  of  HPCC  and  infomtttion  tcchooiogies 
in  "customized  appU«»tiona"  such  as  health  caie»  education,  design  and  nunufiKOTing,  digital 
tifanr^s,  the  enviromnent,  energy  manigcmefll,  civil  inflrastmcturv,  and  national  security. 

In  order  lu  understand  the  managcmcat  of  the  HPCC  Program,  T  should  pit>bably 
summarize  the  history  ot"  the  initiative.  The  Houtc  Committee  on  Science  and  Technology 
iponwjred  19S6  legitUtion  that  resulted  in  P.L,  99-^3,  which  mandated  a  report  by  OSTP  that 
he^wd  lay  the  foundation  of  the  High  Pcrfoimancc  Compating  aod  Communicationi  Ftognin. 
Tlje  High  Perfonnajice  Computing  Act  of  1991  was  introduced  by  then  Senator  Gore  and 
chatrpioncd  in  the  House  by  Rcpiesmtativcs  Brown,  Bowfaer,  Valentine,  and  others. 
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nie  Act  (Public  Law  102-194)  established  a  Nationai  High  PcribrmaiuxComput^^ 
to  set  $oals  and  priorices,  coordinate  the  programs  of  Federal  agencies,  establish  a  high-  capitity 
and  high-speed  National  Rc:*earch  and  Educauon  Network  (NREN),  and  support  rescirch, 
dcvclopnn;«u  and  traijiin;?  in  all  facets  of  high  performance  computing  and  networking. 

TTie  following  fedcial  agcncie.^  arc  now  foimal  participants  in  the  HPCC  prjjcct: 
Dcparmcnt  of  Dcfccsc/Advaiuxd  Research  Projects  Agency;  National  Science  Foundiition; 
Deparmcni  of  Ener^ry;  National  Aeronautics  and  Space  Admini:>ti*tion;  National  Security 
Agency;  National  Institutes  of  Health;  National  Oceanic  and  Atmospheric  Administrition: 
Environmental  Protecdon  Agency;  Department  of  Education;  and  National  Institute  of  Standards 
and  Technology. 

Through  coordinated  pUnning,  research,  and  dex-clopment.  the  ten  agencies  in  the  HPCC 
Progrim  arc  creating  a  single  integrated  nationwide  effort  in  high  pcrfbrmaflcc  coasting  and 
communications  and  for  infoimation  technology.  TTus  cooidinaticn  cnablca  them  to  aridress 
agency  missions  such  as  the  computadomd  Grand  Challenges,  to  cany  out  the  systems  inte^iation 
and  applications  development  for  the  NH  and  to  levcnigc  cffocte  in  areas  of  common  nc*4  and 
mission  overlap.  No  individual  agency  has  dtha  ihc  mission  or  the  expertise  to  dcvejgp  aU 
comfonents.  but  eaci  agency  plays  a  necessary  and  unique  role. 

HPCC  commaiced  funding  with  the  FY  92  Federal  budgets.  The  program  was  m:magcd 
at  the  level  of  individual  agencies  and  cross-  cutting  working  groups,  before  the  National 

3 


344 


340 


Coordtiauon  Office  was  established  in  Sq)tcmbcr  1992.  All  partidpating  agencies  deeded  they 
wanted  some  central  nionagement  services  and  cndoRed  creation  of  a  gooidination  office.  The 
NCO  t;oordinatcs  HPCC  programs  acro«  Federal  agencies:  acts  as  a  liaison  to  indistry. 
univer'itif   and  Coxijjress;  anc  provides  information  and  conrjrijinications  about  liPCC. 

CK-crail  prognm  leadership  is  provided  under  law  by  the  Offiu;  of  Science  and 
TechH'Jlogy  Policy,  ihix>\igh  the  FCCSET  Committee  on  Physical,  Mathematical,  and  Enginerring 
Sciences  (PMES).  As  director  of  the  National  Coordination  Office  for  HPCC,  t  scr/c  a:^ 
chaimian  of  the  PVES  High  Performance  Computing,  Communications  and  Tnfonration 
Technology  (IlPCCni  Subcommittee.  HPCCIT  meets  nwmhJy  to  coordinaic  agency  IIPCC 
progirms  dirough  infcrmatiftn  cxchangta,  the  common  development  of  interagency  programs,  and 
the  review  of  indivitiual  agency  plans  and  budgets.  Meetings  of  the  13-membcr  group  aie 
attended  regularly  by  several  dozen  additional  representatives  Irom  government  agencies  and  the 
Admiiisoration  who  aie  interested  or  involved  in  high  performance  computing  and 
communications. 

An  executive  committee  comprised  of  a  subset  of  HPCClT  members  meets  at  lease  once 
a  munih,  and  more  ol*tcn  as  needed  in  order  to  provide  a  timely  response  to  issues  that  may  arise 
bctwi-^  regularly  scneduied  n^etings  of  the  HPCCIT  Subcommittee. 

Wiihin  the  past  year,  the  HPCC  Program  and  its  participating  agencies  have  puriwed  the 
scientific  Grand  Chiilenge  tasks  and  also  certain  other  scientific  applications  selected  because 


4 


341 


of  their  appropnateneis  to  the  advanced  gigabit  te.u  bed  site  projects.  The  Iegi:dauon  you  have 
proposed  would  further  expand  the  program  into  other  important  appliuaiioa  areas.  Wc  wcl«x)mc 
the  Hi\V%  expanded  focus  on  applications,  and  the  National  Information  Infnutrucaire.  >  We 
believtt  these  reprcjient  important  and  appropriate  components  of  HPCC 

liPCC  structure  and  organisation  includes  a  process  for  nraiegic  planning.  The  prc  grvn 
prepares  an  annual  implementation  plan  and  a  budget  document  that  detail  objectivea,  strategies, 
and  niilestones  for  high  performance  computing  and  communicationa  effoits,  for  uae  of  the 
Committee  on  Physical,  MatfaematicaU  and  Engineering  Sciences  of  the  Federal  Coocdtnaaon 
Council  for  Science,  Fjigineering,  and  Technology  (FCCSET),  and  the  Office  of  Management  and 
Budget.  This  proccM  is  ii^uyrporatsd  into  (he  agencies*  planning  of  their  individaal  and 
coordinated  activities  for  the  next  year.  In  addition,  kgislative  and  depaztmcntal  obligations  have 
icquiied  we  create  ard/or  respond  to  numerous  other  smdies  and  reports  over  the  come  of  the 
past  ^•car.  Two  examples  are:  PMRS*  need  for  the  rcpoft  on  Technology  TranifiBr  Activities 
within  the  Federal  U^(h  Perfomunce  Compuung  and  Coxnnwnications  Program  and  Congress* 
lequij^ment  for  the  rqun  on  die  National  Research  and  £ducatioa  Network  Ingram. 

Four  UPCCrr  woddng  groups  meet  icgulady  (o  coordinate  tbe  HPCC  initiative.  The 
Con^uter  KeMrch  and  Development  Gioop,  led  by  the  Advanced  Reieaxch  ftojectt  Agency 
(ARl'A).  is  concemol  «itfa  basic  reaeaich  pcograca,  technology  titoda,  and  alternative  appTv-Mcbes 
to  address  technological  limits  in  information  tedmology.  The  Pdnratioa  for  High  BerfannBnce 
Computing  group,  led  by  NTH,  cooidinatea  HPCC  education  and  training  activities  and  provides 
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liaukon  with  other  education-related  efforts  undci  FCCSET. 

The  Science  and  J2ni;incering  Compming  Gioup,  led  by  NASA,  coordinates  activities  re.  aicd 
to  Grand  Cbtllengc  applications,  software  tools  needed  for  applications  development^  and 
sofcwii"c  development  at  high  performance  computing  centers.  This  applications  grouf  has 
sponsored  workshops  systems  softwan;  development  fur  liigh  pcifoimancc  computing;  liolds 
annual  Grand  Challenges  workshops  to  coordinate  these  Federally  funded  scientific  teams  and 
hosts  l>i-annoal  meetaigs  in  which  industry  icpicsentadves  describe  their  future  offering.'^  and 
views  concerning  key  issues  that  should  be  addrei^^  by  the  OovemmcnL 

."ust  last  week,  ihis  group  sponsored  a  four-day  Grand  Challenges  workshop,  including  a 
one-djiy  "meet  the  public"  session  during  which  scientists  discussed  grand  challenge  ^lic;ttions 
effoiti;  in  areas  such  is  environmental  and  earth  sciences,  and  connputarion  physics,  as  well  ai 
working  group  report!  on  a  variety  of  areas,  including  the  National  HPCC  Tnfrasmjcture.  Other 
panel:;  on  industrial  applications  were  held  in  areas  such  as  aeronautics,  automotive,  and 
manufacturijig. 

The  Networking  Inftastnicturc  and  Digital  Communications  Group,  led  by  the  Nivtional 
Science  Foundation,  «;oord2naic$  network  integration  activities  aiKt  works  closely  with  tiic  Federal 
Networking  Council  (FNC).  The  FNC  consists  of  represcnutivcs  from  many  Federal  agencies 
that  .ire  involved  with  the  NRHN  program.  It  coordinates  the  efforts  of  fiovcmmcnt  HPCC 
pan3«:ipani5  and  other  NREN  constituents:  and  provides  liaison  to  others  interested  in  the  I-ederal 
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prognin-  A  Fcderti  Nctworkmg  Advisory  Committee  (FNAC)  includes  reprcscatttiveis  of 
uiiiver>itie$»  industry  and  netwodc  osers. 

The  HPCCrr  Executive  Committee  is  exunintng  mechaaiuns  for  perfecting  the  number 
tad  size  of  these  groupi.  The  stnctuie  for  the  man&genKnt  c£  the  fifth  con^onent  aiid  its 
rclttionship  with  Ae  rcur  existing  HPCC  componeAU  being  plxnncd.  Additional  task  groups 
are  being  established  to  plan  interagency  coontination  and  implementation  of  new  appli^itions 
to  y\Ui  high  performance  compnting  and  commnnicatiotis  technology  in  medical  fiicilitics, 
libraries,  schools,  othsr  educational  institutions,  and  ultimately  liomes  and  businesses. 

there  are  a  hot  I  of  accomplishments  from  scientists  using  HPCC  Program  facilities  and 
collalorarion.  We  b.ve  already  rq;)orted  to.  this  committee  in  previous  testimony,  for  example, 
on  adv'ances  in  molecnUr  biology  such  as  sequencing  the  RNA  of  the  human  immunodcndeiicy 
viras  that  causes  AIDS,  and  axtounding  udvaiicejt  in  weather  prediction  made  possible  by 
coUat)orative  e^oits  ui  high  performance  computing  and  networking. 

Mr.  Chairman,  you  aslced  me  to  report  on  HPCC  achievemeats  I  am  perMiuHy  prc>ud  of. 

la  my  opinion.  c>x»;  of  the  major  achievements  of  HPCC  so  far  it  die  size,  complexity  and 
reliability  of  the  NREN/Intcrnet  high  performance  communication  system  Two  yearx  ago  die 
num1)er  of  useis  of  the  present  data  network,  Internet,  was  estimated  at  about  100«000.  Today 
there  are  more  than  one  and  a  half  million  computers  on  the  Intemet  and  almost  10,000  networks 
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-  by  some  estimates,  is  many  as  15  milHoQ  people  capable  in  many  instances  of  sending  and 
receiving  cata  streams  of  45  megabiK  per  second.  About  1 .000  univeisitics  and  coUcgc:.  are 
attached  to  and  asing  Intemeu  and  about  the  san^jc  number  of  high  schools.  Today,  there  is  also 
an  emphasis  on  comwjcting  community  coDcgcs  and  hospitals,  and  on  further  expciiracnts  to 
dctcimirte  ihc  best  way  to  attach  local  school  systems. 

Monthly  traffic  :n  billions  of  packets  continues  to  climb,  with  fignics  more  than  doubling 
every  year  -  from  an  estimated  2  billion  per  month  in  1989  to  5  billion  in  1990,  to  10  bJlion 
in  1 99 1  and  more  than  20  billion  in  1992.  Internet  has  developed  far  more  rapidly  than  ever 
predicted,  and  has  proven  to  be  a  stable,  scctnc  means  of  communication. 

When  folly  implemented,  ascrs  will  be  able  to  transmit  infoimation  at  the  rate  of  a  billion 
Wts  a  second  (the  "gigabit"  network). 

The  NREN  ctircntly  in  place  has  already  revolutionized  the  ability  of  scientists  to  carry 
Out  cc«llabocmiivc  research  with  colleagues  across  the  country  and  world.  The  developing  N3  will 
In  dmc  extend  this  ability  to  virtually  all  Americans  in  all  waUu  of  life.  As  your  proposed 
legislation  appropriately  spells  out,  NREN  ii  a  program  that  supports  R&D  in  nctworidng 
software  and  hardware  to  w^hieve  gigabit  dsiSx  trantmiasion  rates;  sponson  testbed  nctwcirks  to 
develop  and  demonstrate  advinoed  networking  technologies;  and  provides  support  for  resevichers, 
educators  and  siuderts  to  obtain  acceu  to  and  use  of  the  Internet 
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The  second  nuj<  r  accomplishment  of  the  HPCX^  Program  is  its  contribution  co  many  eolbrts 
that  hsve  produced  wctficable,  salable,  pandlel  computers  with  varyiog  alternative  architectures 
that  are  actually  completing  with  oadiliooal  conqniters  in  the  maiicetplace  on  the  basb  of  price 
and  performance.  Th:.-oe  additional  American  manufaomers  joined  this  activity  in  tiie  past  rwo 
yean. 

\  third  major  ac  con^Ushment  is  that  flicre  is  one  high  performance  networic  project  within 
the  Federal  government  This  may  seem  like  an  obvious  development;  it  is  not  1  beiieviv,  that 
witho  it  the  HPCC  piojca  and  the  OSTP/FCX^RT  govcrmng  me<^i$m  that  one  would  very 
likely  have  four  and  perhaps  as  many  as  ax  or  seven  large  scale  high  performance  coniputer 
aetwcrics  being  built  by  individual  Federal  govcimnent  dqiartments. 

There  are  at  lent  as  many  such  major  departments  with  easily  justified  mission  lelated 
requijements  for  higli  performance  netwoziing.  That  they  have  contained  their  enthusiasm  for 
this  t>»:hnology  and  lave,  so  to  q)eak,  sublimated  their  design  principles  cocsisteat  with  tbeir 
M^curiiy  and  mission  reqoirements  to  accommodate  conunon  goals  is  a  tribute  both  to  the  high 
quality  of  the  employees  and  a  tribute  to  the  coordinating  mechanisms  that  were  provided  by  the 
0ST1?/FCCSET  crosicut  smicmre. 

The  incofpoiatlon  of  virtual  reality  technologies  into  the  HPCC  Program  is  a  fourth  major 
wxompUshnient  Tlds  work  has  come  along  considerably  faster  than  many  thought  possible.  T 
am  :nond  diat  the  HPCCTT  group  wekomed  dds  technology  u  part  of  the  Information 
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lofiastructure  Technob^^y  and  Application  focus. 

>4r.  Chainnan,  )ou  also  asked  me  to  note  the  iessoni;  Icamed. 

'rhroogh  the  TiCO  experience.  I  have  learned  that  there  ire  excellent,  reliable,  and 
Mlf-m^tivated  people  from  all  ten  Federal  government  agencies  and  units.  TheM  people  have 
a  surprising  toleiance  for  the  eifoits  required  to  adjust  common  goals  (o  satisfy  the  numerous 
^fiticf  mission  requbemcnts.  1  very  much  admiie  their  efforts  and  contributions.  Scoond» 
I  have  also  learned  t^Jtt  there  is  a  real  need  for  coascioos  application  of  ordinary  managnnent 
.^y^is  and  principles  to  the  operation  of  this  complex  HTCC  project  That  is,  brilliant  ce^ign 
is  not  suITicient  Thi:  work  of  the  government  also  ttcpnrtu  careful  documentation,  cvniensus 
building,  and  formai  dissemination  of  the  results  to  the  agencies,  to  ihc  Congress,  and  oo  the 
public.. 

Third,  OSTP/FCCSBT  crosscuts  are  extremely  rime  consuming.  They  arc  worthwhile  for 
projo^ts  of  clear  n^cmal  importance  and  cross^agency  relevance,  but  these  are  not  to  be  urcd  for 
less  urgent  objective;. 

The  President*:;  Technology  Initiative  has  letuUed  in  increased  awarenes^^  of  and  inierest 
in  HPCC  by  a  broad  range  of  media,  academia,  industry  and  the  public.  Much  of  this  very  high 
intcHiSt  is  due  to  the  Initiative's  increased  focus  on  sqiplications.  Siiice  the  unveiling  of  Pt^^sident 
Clinton  and  Vice  Pr<.sident  Gores*  technology  plan  in  Pebniaiy,  it's  hard  to  pick  up  a  new$p^>er 
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orm.,«ncthe«.d.y>-.wid»t«ie«lineabominfonn.ticmWghwayv  Where  docs  IIPCC  fit  in? 

Adnmusu.uon-.  propo«:d  199*  budget  would  p«,vide  $51  milUon  u.  the  N»t«;n.l 
Telcco— «i.ns  .nd  Informaaon  Adnuni^on  for  NU.  inotading  infom^on  highways, 
mtionid  TelecocTunu.ucation,  «>d  I«>fon««o«  Adninistmion  (NTIA)  wiU  f<X-u*  or,  *e 
deployment  of  matuns  exirtng  tecluK>logy  u«r  cominunitks,  sach  «  demon..r«ion 

projcc.  tr,  improve  dectronic  au«.  for  schooU  »d  co«muniti«.  In  contmt.  the  hPCC 
P„,gr.n,foa.«c.ond.:veloping.nd.e«i««newu>&«.r»c.^ 

coop^^ing  with  miA.  T>.e  HPCC  Executive  Conum,^  -t^  with  12  NTIA  le«lers  on  April 
8,  t  the  invifton  of  Dr.  Gibbon*.  VHA  offldals  have  subsequently  attended  the  most 
recent  meetings  of  th.  HPCCIT,  atnl  have  met  with  rcptcaen,«ives  from  participating  agencies. 
We  a.  Hl«:  flnnly  iclieve  that  coonlination  between  the  two  i.  e«en^ 
bcnefct  from  the«  f-mds  and  to  «.su«e  that  the  greatest  number  of  persona  can  proBt  &on, 
nKxJcm  technology. 


Mr.  Chainnan,  you 
die  Bin. 


asked  for  my  tecommcodidoiis  concerning  possible  improvonwiu  to 


in  addition  to  the  «gge«lan»  nouxi  by  D..  Gibb^^ 
1993, 1  should  Ukc  to  caU  attention  to  two  poiubic  improvcraentt 

Weagree  with  section  102,  p«t  b,  of  the  biU  that  stales  that  high  performance 
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effom  .hould  -he  d«gn«i.  developed.  >u,d  oper,«d  in  a  which  fosten  and  main;^ 

compeition  and  pxiv.«  «,.or  u,vc.«.„t  in  Wgh-spe^d  da«  networking  wi.hin  the 
«lecorn„.unic«ions  industry.  We  axe  co«=en>ed.  however,  to  the  .estricion  in  ^uon  102.  pan 
d  thnt  bed  nctwori.  "^aU  not  be  to  provide  services  m  couU  oth«wi«  be  provided 
«tisf.:torily  «ing  privately  operated  con.t«cia,  networks."  While  ^  «  a  desirable  oat^on.. 
n  months  after  the  date  of  ena«me„t  of  the  bill.  m.y  be  too  short  a  an..  We  would  like  to 
work  .vith  the  Com^ttee  to  refine  this  «cdou  of  the  bill  in  order  to  en^  a  ««H,.h  tr«n,ioa 
to  conuncrcial  nctwoits. 

•HK  NCO  we,c,n«.  the  Comnnttce-s  proposal  to  cxp«ul  :r>a„bership  of  fte  le^ladvely 
manda^d  advisory  gr.op  on  HPC'C  to  include  representatives  fronr  ^  K-12  educaUon  ^  from 
consumer  and  public  interest  groups  (which  «c  alre«iy  represented  on  the  FNAC). 

While  the  HPOC  ftogram  has  h«i  conskicrable  input  and  cont«.  with  industry,  aca^lemla, 
the  public  sector,  such  input  on  a  formal  basis  is  cntical  for  an  undertaking  « i„,por«nt  as 
cnhar^ng  the  nadoVs  information  infr.«ruct«re.  «k1  to  ensure  public  accountahUity  and 


I  would  like  X,  dunk  the  Committee  for  .hi.  opportunity  to  comment  on  the  High 
Perfc^ance  Compnang  ««1  High  Speed  Networidng  Application*  Act  of  1993.  I  shall  be  happy 
to  answer  any  quest ons. 
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Biographical  Sketch 


Donald  Allan  Bror  Lindberg,  M.D. 


Donald  A.  )3,  Lindberg,  M»D.,  was  named  the  first  Director  of  the  NaJ.ional 
CoortBxiation  Office  Tor  High  rcrformance  Computing  and  Conunimicationa  in  August  1992. 
He  hits  served  as  Di::«ctor  of  the  National  Library  of  Medicine  since  1984.  In  addition  to  an 
illustrioti*  medical  career  in  patholojjy.  Dr.  Lindberg  has  made  notable  contributicna  to 
infonaation  and  computer  activities  in  medical  diagnosii,  artificial  intalligtnce,  and 
educj.tional  proprair.s.  Before  his  appointment  as  Director,  Dr.  Lindberg  was  Profewor  and 
Chaiinum,  Director  of  Infonnation  Science;  University  of  Missouri  School  of  Librar  '  and 
Infonnation  Science.  Professor  of  Pathology,  University  of  Miasouri  Scliool  ofMedicine,  1969- 
1984;  and  Director,  Information  Science  Group,  University  of  Missouri  School  of  Medicine, 
1971.1984. 

Dr.  Lindberg  was  elected  the  first  President  of  the  American  Medical  Informatics 
As&ofiation  (AMIA),  1988-1991  and  in  1992  beean  serving  as  a  member  of  the  AMIA  Board 
of  Dij'ecton.  He  hai  also  been  called  upon  to  serve  cn  many  boards  including  the  Computer 
Science  and  Engineering  Board  of  the  National  Academy  of  Scienceji,  the  SympoBi\:m  on 
Computer  Applications  in  Medical  Care  (SCAMC),  the  American  Association  for  M'ldical 
Systems  and  Informatics  (AAMSD,  the  Organiaing  Committee  for  MEDINFO  86,  the  Na donal 
Boanl  of  Medical  Eraminers,  the  Institute  of  Medicine  Advisory  Coimdl  of  the  National 
Acaduny  of  Scitnctti  and  the  Advisory  Council  of  the  Intematiunal  Huspice  Institute. 

Dr.  lindberj;  is  the  author  of  three  books:  The  Computer  and  Medical  Care; 
Comiiutert  in  Life  Saence  Research:  and  The  Growth  of  Medical  Information  Systems  m  the 
Unit<id  Statea.  several  book  chapters,  and  more  than  150  articles  and  reports.  He  has  served 
as  ecitor  and  edito::ial  board  momber  of  nine  publications,  including  the  Journal  <tf  the 
American  Medical  ^.ssodatioQ. 

Dr.  Lindberg  graduated  Magna  cum  Xxmde  firom  Amherst  College  and  recdvi^d  his 
M.D.  d¥gr««  from  the  College  of  Physicians  and  Surgeons,  Columbia  University.  Amorig  the 
hono:'s  he  has  accrued  are  Phi  Beta  Kappa;  Simpson  Fellow  of  Amherst  College;  Markle 
Scholar  in  Academic  Medicine;  Surgeon  Qenerai*8  Medallion;  recipient  of  the  Pirat  AMA 
Nathan  Davis  Awa:rd  for  outatanding  Member  of  the  Executive  Branch  in  Career  l^iblic 
Service,  the  Walter  Z.  Alvarei  Memorial  Awards  American  M«dical  Writers  Association;  the 
Presidential  Senior  Executive  Rank  Award;  Founding  Fellow,  American  Institute  of  Medical 
aud  IliolngicAl  Engiueering;  the  Outstanding  Service  Medal,  Uniformed  Services  Univorsity 
of  th(j  Health  Sciences;  and  honorary  doctorates  fi-om  Amherst  College,  the  State  Univftrsity 
of  New  York  at  Syrucuse  and  the  University  of  Missouri-Columbia. 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Lindberg. 
Dr.  Kalos. 

Dr.  Kalos.  Mr.  Chairmami,  members  of  the  Subcommittee,  it  is 
a  privilege  to  be  here. 

1  have  the  honor,  also,  to  be  the  successor  of  Dr.  Ken  Wilson, 
whose  testimony  of  about  10  years  ago  was  cited  by  Mr.  Gage  ear- 
lier. 

The  Cornell  Center  is  a  national  center,  one  of  the  four  National 
Science  Foundation  Centers,  but  it  is  also  supported  by  New  York 
State,  by  ARPA,  NIH  and  industry.  That  means  that  the  Federal 
support  is  h^hlv  leveraged,  less  than  half  of  our  support  comes 
from  the  NSF.  It  also  means  that  our  mission  is  very  broad  and 
recognized  as  such.  We  are  also  members  of  the  other  consortia:  of 
the  NSF  Metacenter,  of  the  National  Consortium  for  High  Perform- 
ance Computing,  and  the  Coalition  of  Academic  Supercomputing 
Centers. 

We  join  in  applauding  the  leadership  of  Congressman  Boucher 
and  cosponsors  of  this  bill,  which  addresses  one  of  the  most  impor- 
tant opportunities  facing  our  Nation:  How  to  exploit  the  most  strik- 
ing technological  revolution  in  history  to  benefit  the  country  as  a 
whole?  We  would  like  to  express  our  appreciation  to  Congressman 
Boehlert,  Brown  and  Valentine  for  their  strong  lasting  support  of 
the  entire  HPCC  program. 

As  you  know,  the  failure  of  the  recently  proposed  stimulus  pack- 
age meant  the  loss  of  additional  support  for  the  Computer  and  In- 
formation Science  and  Engineering  Directorate  and  the  networking 
activities  at  NSF.  I  believe  this  was  a  serious  setback  for  the  aims 
of  this  bill,  and  I  believe  that  the  support  for  these  activities  should 
be  restored  to  levels  adequate  for  the  aims  of  the  bill. 

As  you  wel]  know,  computations  and  communications  have  ad- 
vanced more  m  the  last  few  years  thsm  in  all  prior  history.  This 
owes  very  much  to  the  National  Supercomputer  Centers.  In  par- 
ticular, tne  Metacenter,  which  pools  their  resources,  is  a  national 
computational  environment  with  unprecedented  capability  for 
Grand  Challenge  and  National  Challenge  programs.  With  the 
NCHPC  they  create  a  rational  plan  for  improving  computing,  com- 
munications and  educational  resources.  It  is  a  framework  for  part- 
nership with  State  and  regional  centers,  aua  with  the  DOD 
through  ARPA,  in  defense  conversion  and  modernization  efforts. 

The  NSF  Centers  have  an  unparalleled  record  in  joining  the  re- 
sults of  individual  investigative  research  to  industry  and  other  na- 
tional needs,  and  that  is  a  key  to  the  aims  of  this  bill.  The  Centers 
have  been  critical,  as  other  witnesses  have  mentioned,  to  industiys 
use  of  high  performance  computing.  They  have  stimulated  the  pace 
of  computer  development  including  the  revolution  that  exploits 
scalably  parallel  computers. 

The  concept  of  scalability  is  absolutely  crucial  in  this.  That 
means  solving  problems  with  exactly  the  necessary  resources;  for 
example,  first  on  a  personal  computer,  and  then  for  larger  prob- 
lems, but  no  change  in  software,  on  a  large  machine  that  is  needed 
for  a  very  large  application. 

Our  recommendations  for  H.R.  1757  are,  first,  about  networking. 
The  legislation  should  encourage  the  interrelationships  among 
gigabit  testbeds,  among  precommercial  activities  that  diffuse  new 


351 


technologies  into  the  marketplace,  and  production  networks.  Clear- 
ly, commercial  carriers  should  provide  production  networks.  But 
the  government  must  continue  its  assistance  of  the  rest.  Edu- 
cational and  research  institutions  offer  value-added  services  com- 
prising virtual  networks  and  knowledge  about  their  use.  Above  all, 
there  should  be  no  rigid  time  scale  for  a  move  to  private  operation. 

I  think  the  impact  on  education  is,  perhaps,  the  most  long-lasting 
result  that  can  come  out  of  this  legislation.  Our  Centers  have  pro- 
vided national  leadership  in  this  respect.  Cornell's  Super  Quest 
program,  which  is  now  countrywide,  involves  high  school  students 
in  research  activities.  Pittsburgh  and  oan  Diego  have  successful 
summer  programs  to  educate  teachers.  From  these  foundations  we 
will  start  an  educational  cascade  to  reach  all  of  America. 

The  bill's  program  should  include  projects  whose  target  is 
coursework  in  areas  such  as  mathematics  and  English  involving 
teachers,  disciplinary  and  multimedia  specialists,  and  computer  sci- 
entists. The  National  Centers,  NCHPC  and  CASC  are  admirably 
equipped  to  integrate  such  projects.  These  have  emerged  as  the 

Kremier  technology  integrators,  which  ?^  exactly  what  is  needed 
ere. 

The  second  greatest  impact  will  be  on  health  care.  In  particular, 
I  second  the  remarks  of  Dr.  Herron.  The  role  of  high  performance 
computing  in  such  areas  as  drug  design,  analysis  of  medical  im- 
ages, and  the  design  of  improved  prostheses  should  be  reaffirmed. 
I  believe  the  governance  or  the  HPCC  has  been  effective.  The  cre- 
ation of  an  Associate  Director  at  OSTP  for  scientific  and  technical 
information  is  important,  and  the  leadership  in  HPCC  exerted  by 
the  next  NSF  director  will  be  essential. 

I  thank  the  Committee  for  this  opporttmity  to  comment  on  the 
bill.  I  reiterate  the  importance  of  acting  within  the  framework  of 
the  existing  infrastructure  that  has  so  effectively  emerged.  The 
costs  do  indeed  loom  large.  I  beheve  the  opportunities  are  very 
great,  especially  when  you  think  about  education  and  health  care. 
The  sums  now  spent  nationwide  on  education  and  health  care  are 
enormous,  and  the  opportunity  to  make  those  sums  much  more  ef- 
fective for  the  aims  we  all  support  is  before  us. 

Thank  you,  Mr.  Chairman.  Thank  you,  members. 

[The  prepared  statement  of  Dr.  Kalos  follows:] 
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Mr.  Chairman,  and  members  of  the  Subcommittee  on  Science,  it  is  a  privilege 
to  be  invited  to  comment  on  the  "High  Performance  Computing  and  High 
Speed  Networking  Applications  Act  of  1993"  in  the  company  of  such 
distinguished  representatives  of  government,  industry,  and  academia. 

1  am  Malvin  H.  Kalos,  Director  of  the  Cornell  Theory  Center,  and  a  professor 
of  physics  at  Cornell  University.  The  Theory  Center  is  an  interdisciplinary 
research  unit  of  Cornell,  dedicated  to  the  advancement  and  application  of 
high  performance  computing  and  networking  for  the  support  of  science, 
engineering,  technology,  education  and  economic  well-being.  As  you  know, 
the  Theory  Center  is  one  of  the  national  Supercomputer  Centers  supported  by 
the  National  Science  Foundation.  The  Center  also  receives  support  from  the 
State  of  New  York,  from  ARPA,  from  the  National  Institutes  of  Health,  and 
from  industry.  We  are  a  member  of  the  NSF  Metacentor,  of  the  National 
Consortium  for  High  Performance  Computing  (the  NCHPC  is  an  organization 
of  NSF,  academic,  and  DoD  centers)  and  of  CASC,  the  Coalition  of  Academic 
Supercomputing  Centers;  as  such  we  are  a  significant  component  of  the 
National  Information  Infrastructure  in  its  present  form. 

We  applaud  the  leadership  of  Congressman  Boucher  as  the  author  of  H.R. 
1757,  which  addresses  one  of  the  most  important  opportunities  facing  our 
Nation:  How  we  can  best  exploit  the  most  striking  technological  revolution  in 
the  history  of  civilization  for  the  economic  and  social  benefit  of  oiar  country 
and  of  its  people.  The  authors  and  cosponsors  of  this  Bill  deserve  our 
gratitude  for  their  foresight.  We  would  like  also  to  express  appreciation  to 
Congressmen  Boehlert,  Brown,  and  Valentine,  members  of  the  committee 
whose  support  for  the  entire  HPCC  program  has  been  very  strong  and 
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Since  I  have  been  asked  to  address  strengths  and  weaknesses  of  the  HPC 
program,  I  must  voice  my  strong  concern  about  the  base  funding  of  the 
National  Science  Foundation,  which  provides  and  supports  the  infrastructure 
that  has  enabled  the  adoption  of  high  performance  computing  and 
comimunications  as  part  of  our  technological  society.  The  failure  of  the 
recently  proposed  stimulus  package  that  would  have  provided  the  Computer 
and  Information  Science  and  Engineering  Directorate  at  NSF  with  $47.7  M, 
including  $9.0  M  for  the  supercomputer  centers  was  a  serious  setback  in  this 
regard.  Networking  activities  of  NSF  were  also  adversely  affected  when  these 
crucial  monies  were  not  forthcoming.  A  way  must  be  found  to  restore  this 
vital  support  to  the  level  where  the  infrastructure  is  adequate  to  enable  the 
aims  ofH.R  1757. 

Mr.  Chairman,  the  field  of  computation  and  communications  has  advanced 
more  in  the  last  few  years  than  in  our  entire  previous  history.  Much  of  this 
development  has  been  sparked  by  the  Supercomputer  Centers  founded  at  the 
behest  of  Congress  and  administered  by  NSF.  The  Centers,  located  at  San 
Diego,  California;  Urbana-Champaign,  Illinois;  Pittsburgh,  Pennsylvania; 
and  Ithaca,  New  York;  now  come  together  as  a  national  Metacenter,  which 
signals  a  new  era  of  cooperation  and  collaboration  that  will  make  an  even 
more  effective  contribution  to  vital  National  needs. 

The  Metacenter  pools  the  computational  resources  of  the  Centers,  creating  a 
national  computational  environment  that  will  bring  unprecedented 
capabilities  to  bear  on  Grand  Challenge  and  National  Challenge  problems  in 
science,  engineering,  and  industry.  The  Metacenter  and  NCHPC  create  a 
rational  and  cost-effective  plan  for  upgrading  the  high  performance 
computing,  communications,  and  educational  resources  of  the  Centers.  This 
conjimction  also  provides  a  collaborative  framework  that  includes 
partnership  with  other  agencies  and  other  entities  (such  as  state  and  regional 
centers)  and  with  the  DoD  through  ARPA  in  effecting  the  vital  defense 
conversion  and  modernization  efforts. 

This  Bill  foresees  the  flowering  of  developments  of  the  last  decade  - 
developments  that  have  had  a  vast  and  pos[itive  effect  on  the  scientific 
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commtinity  and  that  now  can  be  turned  to  the  general  good  of  the  National 
community. 

The  NSF  Centers'  long  and  effective  record  in  bridging  the  gulf  between  the 
individual-investigator  initiated  research  supported  by  NSF  and  its 
application  to  industry  and  other  national  needs  will  be  a  key  element  in  the 
programs  foreseen  in  this  Bill.  The  centers  have  played  a  critical  role  in 
introducing  and  supporting  industry's  use  of  high  performance  computing  to 
improve  our  nation's  competitiveness.  Equally  important,  the  centers  have 
stimulated  the  computer  manufacturing  industry  to  speed  the  pace  of 
development.  Now  the  centers  are  in  the  forefront  of  the  revolution  that 
exploits  scalably  parallel  computers. 

I  am  often  asked  why,  given  that  the  computer  age  is  about  60  years  old,  it  is 
reasonable  to  expect  striking  advances  in  revolutionizing  education  or  health 
care  now.  The  answer  lies  in  the  idea  of  thresholds:  technology  advances  until 
it  passes  some  critical  level.  Suddenly  things  can  be  done  easily  that  made  no 
sense  before.  For  example,  the  omnipresence  of  personal  and  portable 
computers  has  had  enormous  imanticipated  benefits  for  our  society.  The 
knitting  together  of  the  world's  scientific  community  by  electronic  networking 
has  changed  the  way  science  is  done,  providing  both  collaborations  on  a 
global  scfide  and  a  new  information  infrastructure  that  accelerates  the  way  in 
which  scientists  build  on  each  other's  work. 

We  are  at  the  convergence  of  thresholds  in  video  technologies,  personal 
software,  exponentially  growing  supercomputer  technologies,  and  high- 
performance  communications,  that  if  properly  integrated  will  make  a  huge 
qualitative  and  positive  change  in  our  lives.  Striking  examples  can  be  found 
in  ovir  research  at  the  Theory  Center.  One  is  an  emerging  collaboration 
between  our  Center  and  the  work  at  the  Cornell  Synchrotron  source  used  to 
measure  the  properties  of  biological  molecules,  such  as  HIV  reverse 
transcriptase-  the  target  for  AZT,  DDI  and  DDC,  the  only  approved  drugs  for 
the  treatment  of  AIDS.  The  outcome  of  this  collaboration  will  be  a  vast 
increase  in  the  cost-effectiveness  and  the  timeliness  of  the  ejqperimental 
research  through  the  use  of  powerful  state-of-the  art  computers  networked  to 
the  detectors,  giving  real-time  analysis  of  the  observations. 
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Right  now,  we  are  crossing  critical  technological  thresholds  in  scalable 
networking  and  scalably  parallel  computing.  The  concept  of  "scalability"  is 
crucial:  it  means  the  ability  to  solve  a  problem  at  whatever  scale  of  resources 
is  necessary,  first  on  a  personal  computer,  then,  for  some  much  larger  case, 
but  with  no  change  of  software,  on  a  remote  very  large  machine  at  a  center. 
These  technologies  are  advancing  at  the  most  rapid  rate  in  the  history  of 
computing  and  create  an  urgent  requirement  to  bmld  up  the  national 
computational  infrastructure. 

Experience  on  the  Internet  has  been  analogous  to  building  new  highways: 
Build  them  and  people  will  come,  creating  new  industries  and  jobs  not 
dreamed  of  before.  There  are  now  more  than  a  million  connections  to  the 
Internet.  The  load  doubles  every  six  to  seven  months.  It  will  be  essential,  for 
the  purposes  of  this  Bill  to  anticipate  the  future  needs  for  communications 
bandwidth,  both  for  maii-like  traffic,  and  for  very  high-bandwidth  interaction 
among  supercomputers  and  between  supercomputers  and  experimental 
devices. 

The  success  of  the  NCHPC  in  exploiting  the  high  speed  networks  for  the 
benefit  of  the  nation's  industrial  and  academic  scientists  and  engineers  will 
create  the  need  for  even  greater  capability  very  soon--  as  high  school  students 
collaborate  with  students  a  thousand  miles  away  using  video  conferencing;  as 
teachers  use  Internet  information  navigators;  or  as  researchers  share 
computer  generated  animations  of  their  latest  results  in  electronic  team 
meetings  on  a  national  scale. 

I  reiterate  my  support  for  H.R.  1757,  which  will  provide  support  in  critical 
areas.  My  specific  recommendations  for  improving  the  Bill  are  the  following. 

1.  Network  Access  and  research  in  support  of  applications.  We  must  recognize 
the  interrelationships  among  the  experimental,  pre-commercial,  and  product 
facets  of  a  national  information  infrastructure.  Experimental  work,  conducted 
by  government-supported  network  activities  in,  for  example,  the  Gigabit 
testbeds,  advance  networking  technology.  Pre-commercial  activities,  again 
government  assisted,  are  designed  to  diffuse  the  new  technologies  into  the 
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marketplace.  These  should  continue  to  be  government  assisted,  whereas 
production  network  technology  operations-  the  operation  of  present  and 
future  commercially  available  networks-  should  be  based  on  the  services  of 
commercial  carriers.  Educational  and  research  institutions  can  offer  value- 
added  services  in  organizing  virtual  networks  and  providing  knowledge  about 
their  use.  It  is  reasonable  that  the  Federal  and  State  governments  assist  in 
the  latter  roles. 

The  present  arrangement  has  worked  well:  federal  investment  has  been 
leveraged  many  times  over  by  investments  by  state,  private,  and  local 
universities,  and  by  the  carriers. 

I  urge  the  Committee  to  reflect  also  that  imiversal  networking  and  access  are 
only  a  beginning  of  a  major  process  in  which  the  integration  of  many  other 
technologies  can  serve  to  make  the  changes  we  seek.  I  have  mentioned  some 
of  those  above.  It  should  be  added  that  new  training,  an  informed  public,  and 
perhaps  above  all  a  cultural  change  to  cooperation  and  commimi cation  will  be 
imperative.  Of  course  the  outcome  of  the  Bill  will  in  fact  serve  these  ends  in 
itself. 

2.  Applications  in  education  and  applications  for  libraries.  This  Bill  will 
enhance  activities  that  make  our  high  schools--  indeed  all  of  K  through  12- 
more  competitive.  The  Centers  have  provided  national  leadership  here: 
Cornell's  SuperQuest,  now  a  country-wide  program,  is  an  outreach  to  high 
school  students  and  teachers  that  provides  the  next  generation  of  scientists 
the  opportunity  to  participate  in  challenging  research  activities  using  the 
facilities  of  the  Centers.  Pittsbiirgh  has  a  very  successful  summer  program  to 
educate  teachers.  We  are  planning  now  to  build  upon  these  foundations  to 
start  an  educational  cascade  that  will  reach  all  of  America. 

The  program  envisaged  by  this  Bill  should  start  with  major  national  pilot 
projects  that  are  truly  interdisciplinary  and  whose  aim  is  to  develop  multi- 
media based  courseware  in  several  areas  such  as  mathematics,  history, 
English,  and  general  science.  These  pilot  projects  would  involve  teachers, 
academic  and  multimedia  specialists,  and  computer  scientists.  The  National 
Centers,  through  the  NCHPC,  are  admirably  equipped  to  coordinate  and 

Testimony  of  Malvin  H.  Kaloit  H.R.  1757  5  May  XI,  1993 


357 


integrate  such  projects,  and  to  adapt  these  educational  tools  for  retraining 
the  workforce  and  for  informal  education.  This  will  provide  a  basis  for  the 
technical  retraining  so  urgently  needed  by  our  workforce,  training  that  can  be 
carried  out  in  many  ways  that  can  match  the  diverse  need  of  individuals. 

The  libraries  across  the  country  are  the  logical  sites  for  informal  education. 
They  can  serve  as  self-learning  centers  that  provide  free  access  to  educational 
tools  and  communications  for  the  broadest  possible  public.  This  will  include 
communications  with  government  at  all  levels  by  access  to  public  records, 
dialog  with  public  officials  and  the  like.  Such  public  facilities  can  serve  to 
erase  gaps  in  the  access  now  available  to  different  parts  of  our  community, 
and  to  enhance  our  democratic  process. 

3.  Applications  for  Health  Care.  High  performance  computing  and 
communications  hold  tremendous  promise  for  improving  health  care  delivery. 
Again  I  xirge  the  addition  of  support  for  pilot  projects  that  provide  computer- 
assisted  interpretation  of  medical  tests,  especially  radiology,  remote 
consultation,  and  multimedia  integration  of  patient  records,  including 
radiology  and  other  test  records. 

I  also  urge  the  committee  to  recognize  and  continue  the  support  of  the 
growing  and  essential  applications  of  advanced  methods,  especially  high- 
performance  computing  and  communications  to  biomedical  science  and 
through  that  to  the  improvement  of  health  care.  The  example  given  above  on 
the  linking  of  experimental  observation  to  powerful  computation  is  only  a 
single  one  in  a  growing  body  of  understanding  of  the  fundamental 
mechanisms  of  physiology.  Biomedical  research  is  a  strong  activity  at  all  of 
the  NSF  Centers;  Cornell  and  Pittsburgh  have  major  grants  from  NIH  for 
such  work.  Cornell's  Resource  is  aimed  specifically  at  bringing  scalably 
parallel  computing  into  the  biomedical  field. 

May  I  suggest  that  there  be  specific  language  that  afBrms  the  role  of  high 
performance  computing  in  such  areas  as  drug  design,  analysis  of  medical 
images,  and  the  design  of  improved  prostheses,  as  examples  of  how  high 
performance  computing  can  advance  the  delivery  of  health  care. 


Teitimony  of  Malvin  H.  Kaloi:  H  Jl.  1757  6  May  11,  1993 


358 


I  have  been  asked  to  comment  on  the  record  of  the  governance  of  the  High- 
Perfonnance  Computing  effort  so  far.  I  believe  that  it  has  been  effective.  The 
creation  of  an  additional  Associate  Director  at  OSTP  to  oversee  Federal 
efforts  to  disseminate  scientific  and  technical  information  would  be  a 
significant  step  towaards  the  accomplishment-s  foreseen  by  this  Bill.  Since  the 
role  of  the  National  Science  Foimdation  in  the  existing  and  future  High 
Performance  commimity  is  so  fimdamental,  the  leadership  exerted  by  the 
next  Director  will  be  of  the  utmost  importance. 

The  broad  response  that  this  Bill  seeks  will  enhance  the  aims  of  reaching 
throughout  the  National  community,  but  I  would  caution  that  the  needs  are 
lu'gent.  The  proposals  I  have  made  are  broad  and  generic.  The  speed  with 
which  we  can  make  a  start  is  an  essential  ingredient  of  success. 

In  closing,  I  want  to  thank  the  conunittee  again  for  this  opportunity  to 
comment  on  the  Bill,  sind  to  emphasize  the  importance  of  acting  within  the 
framework  of  the  existing  infi-astructure  that  has  so  effectively  emerged.  We 
should  all  reflect  that  the  costs  that  quite  properly  loom  large  here  are  an 
investment  in  education  and  in  health  care  that  will  imdoubtedly  be  repaid 
many  times  over  in  greater  competitiveness  and  in  an  improved  quality  of  our 
lives. 
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Mr.  Boucher.  Thank  you  very  much,  Dr.  Kalos.  I  particularly 
want  to  commend  you  on  being  the  first  witness  who  has  testified 
before  this  Committee  using  a  personal  computer  for  that  purpose. 
I  suspect  the  day  is  not  very  far  away  when  witnesses  and  mem- 
bers alike  will  come  armed  with  those  in  order  to  engage  in  ques- 
tions and  answers. 

Dr.  Kalos.  Thank  you,  Mr.  Chairman. 

Mr.  Boucher.  Ms.  Eshoo  asks  whose  equipment  is  it?  If  you 
don't  mind  telling  us  that. 
Dr.  Kalos.  I'm  sorry. 
Ms.  Eshoo.  Whose  equipment  is  it? 
Dr.  Kalos.  This  is  a  Macintosh  Powerbook. 

Mr.  Boucher.  I'd  like  to  express  the  thanks  of  the  Subcommittee 
to  each  of  these  witnesses  for  the  very  helpful  written  testimony, 
which  is  a  part  of  our  record  and  will  be  carefully  reviewed  as  we 
move  toward  markup  of  the  legislation,  and  for  the  very  interesting 
oral  comments  that  have  been  made  this  morning. 

I'm  going  to  take  just  a  few  minutes  at  the  outset  to  inquire  of 
you  about  the  implementation  to  date  of  the  High  Performance 
Computing  Act  of  1991,  and  then  in  a  subsequent  round  of  ques- 
tions I  will  talk  with  you  about  the  new  legislation  that  we  are  pro- 
posing. 

One  of  the  objections,  I  guess  you  could  call  it  that,  that  has  been 
raised  before  this  Committee  is  that  some  of  the  agencies  that  have 
been  participating  in  the  High  Performance  Computing  Act  of  1991 
have  really  not  been  looking  out  to  try  to  identify  and  pursue  new 
research  projects,  but  with  the  funding  they  have  received,  have  es- 
sentially just  been  relabeling  ongoing  operations  and  projects  that 
they  had.  And  that  not  very  much  that's  new,  for  that  reason,  is 
actually  being  produced  as  a  consequence  of  the  High  Performance 
Computing  Program. 

I'd  like  your  comments  on  the  extent  to  which  that  may  be  accu- 
rate. And  a  corollary  to  that  question  is  can  you  identify  for  us  the 
kinds  of  research  advances  that  would  not  have  taken  place  had  it 
not  been  for  the  projects  that  were  authorized  and  funded  through 
the  High  Performance  Computing  Act  of  1991? 

So,  to  summarize  that  question^  have  the  agencies  juct  been 
relabeling  existing  projects  or  are  \iey  really  engaging  in  new  re- 
search? And  what  kinds  of  advances  have  occurred  that  would  not 
have  occurred  as  a  consequence  of  the  passage  of  the  1991  Act? 

Dr.  Weingarten,  let  me  start  that  with  you  because  you  raised 
this  concern  to  some  extent  in  your  testimony. 

Dr.  Weingarten.  Thank  you,  Mr.  Chairman.  The  question  as 
phrased  is  a  little  difficult  for  us  to  answer,  at  least  from  the  basic 
research  side.  That,  of  course,  has  been  CRA's  particular  focus  all 
along  in  the  High  Performance  Computing  and  Communications 
Act,  in  part  because,  as  I  suggested,  the  appropriations  in  many 
cases  have  not  followed  the  authorization,  and  NSF  in  particular 
has  had  the  problem  of  trying  to  somehow  adopt  new  responsibil- 
ities within  existing  budgets  or  even  shrinking  budgets. 

And  so  teasing  apart,  within  the  NSF  programs  what  grants 
were  made  because  of  the  program  that  would  not  have  been  made 
without  the  program.  It  is  a  little  hypothetical. 
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On  the  other  hand,  I  would  say  that  the  advances  in  networking 
that  Dr.  Lindberg  talked  about  and  the  commitment  to  NSF  to 
growth  of  the  Internet,  the  development,  the  continued  develop- 
ment of  the  Supercomputer  Centers,  the  move  of  computer  science 
toward  a  broader  focus  on  applications,  particularly  in  computa- 
tional science  but  also  more  broadly,  would  not  have  occurred  as 
fast  without  the  High  Performance  Computing  and  Communica- 
tions Act. 

I  know  the  entire  cultural  view  of  the  computing  research  com- 
munity has  changed  over  the  last  few  years,  or  has  been  changing. 
It  8  evidenced  by  the  National  Academy  of  Sciences  report,  "Com- 
puting in  the  Future,"  in  which  they  talked  about  the  need  to 
broaden  the  focus  and  purposes  of  computing  research.  And  to  us 
the  High  Performance  Computing  and  Communications  Act  was  a 
major  test  point  in  making  that  cultural  change  within  the  re- 
search community. 

I  think  the  emphasis  within  the  community  on  parallel  comput- 
ing and  developing  programming  languages,  doing  increasing  re- 
search on  the  massively  parallel  architectures  and  so  on  has  oc- 
curred because  of  the  emphasis  of  that  Act.  It  is  a  Uttle  harder,  as 
I  said,  to  point  at  specific  projects  or  specific  research  findings  that 
would  not  have  been  made  had  the  Act  not  been  passed. 

Mr.  Boucher.  Mr.  Kalb. 

Mr.  Kalb.  Yes,  Mr.  Chairman.  There's  two  points  I'd  like  to 
make.  First  of  all,  within  the  program  itself,  as  I  understand  it, 
many  of  the  funds  which  are  considered  part  of  the  HPCC  effort 
today  in  fact  were  funds  that  were  being  invested  in  this  area  prior 
to  the  formal  presentation  of  the  legislation,  and  that's  important 
because  of  the  second  point  that  I'd  like  to  make,  which  is  that  in 
general  it  takes  more  than,  you  know,  12-18  months  to  see 
progress  in  these  kind  of  programs.  It  takes,  you  know,  6,  8,  and 
maybe  as  many  as  12  months  to  get  the  programs  initiated,  and 
most  research  and  development  programs  go  for  1  to  2  years.  So 
I  don  t  think  we've  really  seen  the  results  of  any— of  the  incremen- 
tal funding  that's  been  put  in  there,  and  what  we  are,  in  fact,  wit- 
nessing is  the  results  to  date  of  research  that  was  done  on  those. 

But  I  don't  think  that's  a  negative  comment  in  any  sense  of  the 
term  because  that's,  in  fact,  just  the  way  research  is.  We  wouldn't 
expect  to  see  demonstrable  results  from  the  funds  that  have  just 
been  invested  in  the  last  year,  but  I  think  we  will. 

Mr.  Boucher.  So,  in  that  sense  you  would  characterize  the  1991 
legislation  as  providing  an  accelerating  effect  for  research  projects 
that  were  already  underway? 

Mr.  Kalb.  Yes.  And  we  will  only  start  to  see  the  results  of  new 
projects  within  the  next  couple  years. 

Mr.  Boucher.  OK.  Dr.  Kalos. 

Dr  Kalos.  Mr.  Chairman,  I'd  like  to  give  a  couple  of  examples 
based  on  the  work  at  Cornell  and  in  part  based  on  my  own  re- 
search. My  background  is  computational  physics  and  the  applica- 
tion to  materials.  The  move  to  the  support  of  parallel  computing 
and  computational  investigation  of  materials  have  had  a  positive 
impact.  We've  been  able  to  hire  very  good  post-docs  and  direct 
them  to  work  in  that  area,  and  I  believe  that  the  scientific  output 
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will  be  very  important.  And  I  believe  that  their  use  of  parallel  com- 
puting as  a  routine  research  tool  will  emerge  from  this. 

Even  more  important,  I  have  seen  a  real  change  in  the  attitude 
about — at  the  National  Institutes  of  Health.  They  have  seen  the 
light.  They  are  seriously  interested,  and  my  paragraph  in  the  writ- 
ten testimony  and  my  oral  remarks  attest  to  that.  They  have  be- 
come extremely  interested  in  the  impact  of  parallel  computing. 
They  have  funded  a  number  of  Centers,  including  an  activity  at  our 
Center. 

And  I  would  cite  something  that  hasn't  happened  yet,  but  as  a 
process  at  Cornell  there  is  a  synchrotron  laboratory  which  is  used 
verv  extensively  to  measure  the  properties  of  biological  molecules, 
including  potential  drugs  for  AIDS.  Computational  molecular 
science  and  observational  molecular  science  are  natural  partners. 
One  of  the  things  I  learned  at  the  National  Institutes  of  Health  is 
that  the  synchrotron  facilities  could  be  very  much  more  effectively 
used  were  high  performance  computing  and  networking  brought  to 
the  reduction  of  the  observations.  And  we  have  formed  a  partner- 
ship with  the  molecular  part  of  the  CHESS  facility  at  Cornell  to 
do  exactly  that.  That  was  inspired  by  our  connection  with  NIH,  and 
I  think  that  will  emerge  as  a  very  powerful  cost  saving  tool  in  this 
kind  of  research. 

Mr.  Boucher.  Thank  you  very  much. 

Well,  it  sounds  as  though  research  advances  are,  in  fact,  being 
made  as  a  consequence  of  this  program,  and  that — your  general 
conclusion  is  that  we  have  not  simply  seen  a  relabeling  of  existing 
research,  but  to  the  extent  that  there  has  been  a  continuation  of 
previously  existing  research,  the  nev*'  program  has  had  an  accel- 
erating and  therefore  positive  effect. 

One  of  the  other  complaints  that  has  been  received  is  that  there 
has  not  been  an  adequate  opportunity  for  non-governmental  input 
and  advice  being  offered  to  the  coordination  of  this  program.  Fd 
like  your  comments  on  the  extent  to  which  you  believe  that  to  be 
true.  And  then  to  move  to  the  new  legislation  that  we  have  offered, 
H.R.  1757,  3'our  advice  with  respect  to  whether  the  new  conduit 
that  we  are  providing  through  an  external  advisory  committee  that 
would  be  provided,  that  would  be  composed  of  nongovernmental 
participants  is  a  remedy  for  that  problem  to  the  extent  that  it  ex- 
ists. 

Dr.  Weingarten. 

Dr.  Weingarten.  Thank  you.  I  think  in  CRA*s  view  there  has 
been  in  some  cases  some  difficulty  in  communicating  the  public's 
views  on  some  of  the  program  formulation.  I  believe  that's  in  part 
due  to  the  fact  that  we  have  a  multi-agency  program  in  which  dif- 
ferent agencies  have  different  traditions  and  different  established 
histories  of  soliciting  such  advice  and  talking  with  the  outside 
world. 

An  advisory  committee  would,  in  fact,  be  very  helpful.  We've 
been  hoping  for  the  last  year  that  the  one  called  for  in  tne  previous 
Act  would  in  fact  be  formed,  and  we  applaud  the  efforts  to  broaden 
the  focus  of  that  committee  and  to  somehow  prod  its  coming  into 
being.  Advisory  committees  are  useful,  but  they  do  have  their  limi- 
tations. They  only  meet  every  once  in  a  while.  They  are  staffed  by 
agencies  to  whom  they  are  supposed  to  provide  advice  and  so  on. 
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One  possible  point  of  strengthening  the  bill  that  occurs  to  me  is 
that  in  the  section  that  describes  the  role  of  the  Coordinator,  it 
says  that  the  Coordinator  should  serve  as  a  point  of  contact  for  the 
Congress  and  the  public.  One  might  strengthen  that  specific  formu- 
lation in  particularly  directing  the  Coordinator's  office  to  solicit 
outside  public  input  for  those  kinds  of  reports  and  plans  that  his 
office  is  supposed  to  produce. 

Mr.  Boucher.  Duly  noted.  Other  comments? 

Mr.  Kalb. 

Mr.  Kalb.  Yes,  Mr.  Chairman.  One  of  the  failings,  I  think,  of  the 
present  program  has  been  the  lack  of  appointing  the  High  Perform- 
ance Computing  Advisory  Group  that  was  specified  in  the  original 
legislation,  and  I  think  tnat  if  that  in  fact  had  been  done  we  would 
be  getting  more  public  input  into  it. 

The  other  thing  I  would  like  to  emphasize  from  our  written  testi- 
mony and  also  my  verbal  comments  was  that  if  in  fact  we  were  to 
create  a  road  map,  a  technological  road  map  through  these  offices 
that  would  be  a  very  strong  way  for  industry  to  make  its  inputs 
into  the  problems  that  neeo  to  be  solved,  to  get  at  least  a  list  of 
them  on  the  table  in  terms  of  allowing  people  then  to  focus  on  the 
specific  interests  of  industry  and  the  semiconductor  industr/s 
group,  the  Semiconductor  Research  Corporation  and  other  organi- 
zations have  shown  that  to  be  an  extremely  effective  tool,  not  for 
managing  the  program,  but  for  giving  it  direction,  giving  it  cohe- 
siveness,  and  so  on. 

And  I  really  would  like  to  again  emphasize  that  that  could  be  a 
very  efTective  way  for  industry  and  others  to  make  their  voices 
heard. 

Mr.  Boucher.  Fm  going  to  call  on  Dr.  Lindberg  for  his  com- 
ments, and  just  ask  him  one  additional  question  to  add  to  the  notes 
he  has  already  taken  there.  And  that  is,  is  your  office  today  used 
by  the  private  sector?  And  to  the  extent  that  it  is,  how  many  in- 
quiries would  you  estimate  that  you  get  per  week  from  private  sec- 
tor entities  who  are  interested  in  the  High  Performance  Computing 
Program. 

Dr.  Lindberg.  Mr.  Chairman,  FU  answer  the  last  question  first. 
I  would  say  a  minimum  of  six.  That  would  be  one  a  day.  And  we 
are  happy  to  do  that.  That's  one  of  the  reasons  we're  there.  In  fact, 
Fm  going  to  have  a  meeting  with  a  private  corporate  group  imme- 
diately following  this  hearing,  at  their  request,  and  give  advice  con- 
cerning a  statewide  Governor's  office  task  force  on,  we  think,  an  ac- 
tivity relating  to  high  performance  cnmputmg. 

Also,  Fd  like  to  endorse  the  kind  of  idea  that  Jeff  Kalb  put  for- 
ward for  kind  of  a  technological  road  map  and  a  long-range  plan. 
This  should  be  done.  But  I  do  want  to  point  out  that  I  have  to  have 
an  advisory  group.  I  mean  it  is  simply  inappropriate  for  me  to  sit 
down  with  JefT  or  anybody  else  and  manufacturer  A  and  say, 
"Please  tell  me  how  to  run  this  program?,"  without  being  subject 
to  the  criticism,  you  haven't  had  tne  input  from  the  entire  industry. 
It's  totally  inappropriate.  It's  illegal.  It  should  be  in  compliance 
with  the  Federal  Advisory  Committee  Act,  and  that's  exactly  what 
we  want. 

So,  in  the  meantime  what  has  the  office  done?  Well,  we  have 
sponsored  a  number  of  meetings  amongst  which  were  presen- 
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tations  although  those  were  confidential,  from  every  single  manu- 
Scturer  of  parallel  computers  in  the  U.S.,  including  many  at  the 
teble  for  2  years  running.  Those  hawe  been  extremely  helpful  to  us, 

"^j'utuarJLK'??^^^^^^  behalf  of  HPCC  and  our  office  as 
well  sponsored  a  meeting  in  Pittsburgh  on  grand  challenges  and 
those  were  attended  by  tt^e  public  and  by  ^"dustry  and  by  the  urn 
versities.  The  last  day  was  totally  public,  and  I  chaired  an  mdus- 
trial  panel.  I  must  say  we  learned  a  tremendous  amount. 

So  we're  very  enthusiastic  about  industrial  participation  both  for 
guidance  and  as  a  means  of  technology  transfer.  But  we  plead  with 

^°&J°&S.^f^^^^^^^^  by  saying  that  the  old  law 

did  contain  an  advSory  committee  stracture.  The  IVesident  for  rea- 
sons I  am  sure  that  were  to  him  sufficient  decided  not  to  appoint 
that  committee  and  therein  lies  the  current  problem.  . 

Should  we  at  this  point  be  encouraging  tlie  Canton  admmistra- 
tion  to  appoint  that  committee  forthwith,  or  would  it  be  more  ap- 
propriate to  enact  this  measure,  which  has  an  expanded  adv^^ 
committee  beyond  the  confines  of  the  one  m  the  1991  law?  wnat 
L  your  advice?  Should  the  President  appoint  the  old  committee  and 
eet  that  up  and  running  until  this  bill  becomes  law,  or  should  we 
fSiply  wa^t  until  this  measure  is  enacted,  Potentially  sometime 
later  this  year,  and  have  the  expanded  advisory  committee  that  it 

"Sg'&^'i'^f  woiK^^^  getting  started  now  It  is  long 

ovCTdue.  All  of  us  have  seen  the  results  of  not  having  a  focal  point 

jutrSht  add,  that  I  think  industry  has  a  hit  of  responsibility 
as  well.  Wl're  be^nning  slowly  to  try,  as  an  industry  as  a  high 
performance  computing  industry  to  provide  ^ome^^P^^  and  guid^ 
ance,  and  there  has  been  input  that  has  come  forth  from  CSPP,  but 
there  are  many  smaller  high  performance  computing  companies 
thS  are  not  members  of  cIpP.  So  I  think  we  share  a  bit  of  the 
responsibility.  However,  we  need  someone  to  speak  to. 

Mr.  Boucher.  Does  anyone  disagree  with  that.' 

[No  response.] 

Mr.  Boucher.  Unanimous  agreement.  UK. 

I  have  some  questions  about  the  new  legislation  vye  have  intro- 
duced but  before  propounding  those  I'd  like  to  recognize  the  gentle- 
woman from  CaUfomia,  Ms.  Eshoo,  for  her  questions. 

Ms  ESHOO.  Thank  you,  Mr.  Chairman.  Tfiis  is  a  wonderful  hear^ 
ine  I  have  learned  a  great  deal  from  each  one  of  you,  and  I  thank 
lou'  aS  for  Sing  hire  today.  I  just  have  a  couple  of  questions. 
^  The  first  is  relative  to  the  new  legislation.  What  do  you  thmk  we 
can  do  to  ensure  that  we  don't  somehow  lock  the  network  stmcture 
and  the  computer  technologies  into  today's  level  of  capability? 

MrtsHOO.  Anyone.  I  see  more  PCs  coming  out  here.  I  think 
John  has  the  answer  in  that  machine.  rt^mrAf 

Mr  BOUCHER.  Could  you  please  identify  yourself  for  the  record. 

Dr  D?FF?E.  Yes,  sir.  How'^do  you  do?  I'm  Whitfield  Diffie.  I  m 
the-as  well  as  we  do  for  an  expert  m  security  at  Sun 
MkTosystems,  and  I  just  want  to  suggest  that  that  very  issue  has 
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MsS  fo"r  r^ll^^l?/ r?-^"*  *°  u^^^  '■^^^"^  administration  pro- 

S  that  wouH  mntf^J?^  f- ^  cryptographic  stind- 
ara  inat  would — most  of  which  would  remain  classifi^H  An/l  nna  «f 
our  deepest  worries  there  is  that  if  essentiTtecSSy'  tSh^oTo^ 
ohin"^'^ -^^^  networks,  is  embedded  iT  taSeSres"S 

ch^s  which,  If  we  are  to  believe  the  administration  tSe  NSA  ^11 
be-functionmg  will  remain  secret  indefinitely.  -Siat  means  an^s 
sential  technology  will  be  locked  in  the  han/s  of  thoS^mpL?s 
Jhele^Sps  d«"des  to  give  the  contract  to  prSce 

And  the  open  process  that  has  produced  competitively  better  and 
better  computing  technology  over  the  past  generation 
in  our  own  Silicon  Valley,  is  likely  to  be  squeezed  out  ^by'ihTs'^de^ 

fhrg^e^nrn^VuX^-  "^'^^^  — ^      -^^^  p'^-^ 

thM^ou^uMS^l^ti??-"^^^^  - 

Dr.  DiFFlE.  I  think  that  the  tools  for  computer  security  are  al 
ready  abundantly  available  in  private  hand?  today  anfthe  d^fl 
ficulty,  the  reason  our  networks  are  not  vastly  more  secure  than 
they  are  now  and  not  as  secure  as  they  should^e Is  nS  one^S 
prob  em  of  developing  individual  components  and  Swls  I  thiXth^ 

oftoSrSL'S  fc^^y  1  think  it'ffa  cJmKtio'n 

or  two  tnmgs  One  is  that  as  you  move  from  individual  technioup 
development  to  broad  application  to  networks  you  ruS  up  a  b"S 
bill  than  university  research  groups,  for  example,  smalF  indiK 

expense  in  installing  the  infrastructure  security  on  our  networks 

well  ^  P^i'l^'^'        that  mone?  m^gK  veS 

well  come  from  industry  except  for  a  particular  problem  at  Su7 
and  I  imagine  we're  typical  in  this  respect,  is  that  approx?mate& 
half  of  our  market  is  offshore,  which  makes  us  subject  to  the  exSrt 
control  requirements^  As  a  result,  I  just  cannot  se  l  to  my  maS 

wrdelivrTheTfus^t'"^  '^^l  '^'^  half  theTyst^S^s 

nt  „io      They  just  say  you  know,  we  have  a  one  system  policy 

Si  'S'if^von^i^n-^  little  packages  here  and  there  to  add 
on.  But  It  you  are  telling  me  that  in  order  to  enable  new  aoDlica 
tion  interfaces,  new  uses  of  the  network,  we  have  to  "SLf  some 
set  of  components  in  our  machines  and  in' our  software  thaT  we  v^U 
not  be  allowed  to  export,  that  just  produces  more  diversitvTS  our 
Sth1r"l!;"o^f  SgT^^^^  ^''^  ^  haveTi?L'"so°^e^ 

thWs  Sft       n  9  T  cunous  effect,  incidentally.  There  are 

rT^^F  w  ^'^^  U.S.  Government  would  very  much  like  ver%'  much 
needs.  We  are  capable  of  delivering  these  things  to  them  ^u?S 
development  base  required  to  produce  them  has  to  be  brSderthan 
our  specialized  government  development  activity  So  thf  eovem 
ment  itself  is  suffering  from  the  result  of  this  policy  in  termHf 
rSSeymT'''  un'able'^ti^uS'thi 
Ms.  ESHOO.  Thank  you  very  much.  Yes' 

nrTV-  ^^hoo-  ^  think  that  one  of  the  ways  we  can 

control  this  thing  and  make  sure  that  we're  moving  fomSd^n  thS 
technology  IS  to  make  sure  that  there  is  a  significant  S^oigh  com- 
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ponent  from  the  research  community.  The  legislation  that's  being 

gassed,  obviously,  envisions  moving  the  technology  down  into  the 
and  various  other  areas.  It's  been  mv  experience  that  there 
there  would  be  a  very  strong  focus  on,  pernaps,  much  smaller  ap- 
plications, which  may  not  put  as  big  a  demand  on  the  networks 
and  computers  as  there  would  be  ii  we  maintain  a  fairly  strong 
driving  force  from  the  high  end  technology  pieces. 

Actually,  I've  had  concerns  of  a  slightly  different  nature  in  that 
I  believe  as  we  start  attaching  large  numbers  of  people  into  these 
data  sources,  and  Library  of  Congress  or  various  other  things 
where  we  want  to  make  information  accessible,  that  we  in  fact 
might  have  the  exact  opposite  problem.  We  have  seen  situations 
even  now  where  when  an  Rgency  goes  to  do  a  large  data  analysis 

{problem,  not  large  in  terms  of  how  much  it  takes  to  request  it,  but 
arge  in  terms  of  the  computational  capabilities,  that  this  could 
inin — it  can  run  days  and  sometimes  even  months  on  a  single  prob- 
lem.kind 

So  one  of  the  dangers  that  we'll  face  as  we  connect  thousands 
and  thousands  of  people  into  these  kinds  of  data  sources  is  that  we 
could  create  what  people  call  light  dimming"  events  where  you  lit- 
erally take  major  important  computer  svstems  off-line  for  hours  at 
a  time  for  simple  things.  And  I  think  those  kind  of  things  will,  in 
fact,  drive  people  to  get  the  latest  technology  because  they  won't  be 
able  to  stay  up  with  the  requirements  without  it. 

So  two  pieces:  High — keep  a  strong  influence  from  the  tech- 
nology-driving community,  to  keep  that  moving  forward;  and  sec- 
ondly, trust  too  the  fact  that  people  are  probably  going  to  overload 
this  thing  real  quickly. 

Ms.  ESHOO.  Thank  you. 

Mr.  Boucher.  Thank  you  very  much,  Ms.  Eshoo. 

Let  me  turn  now  to  questions  concerning  H.R.  1757  and  get  your 
views  on  what  has  proven  to  be  one  of  the  more  discussed  aspects 
of  the  legislation,  and  that  is  our  desire  to  ensure  that  there  not 
be  competition  between  the  government  and  its  networking  role 
and  the  private  sector.  The  National  Science  Foundation  is  in  its 
recompetition  of  the  NSF  net  already  moving  toward  a  regime 
where  instead  of  the  government  providing  direct  subsidy  to  the 
network  itself  and  providing  for  the  carriage  for  free  of  traffic  of 
all  kinds,  research  and  education  primarily,  over  the  network,  that 
the  government  will  require  that  anyone  who  can  purchase  a  com- 
mercial connection  do  so,  and  that  would  include  trie  research  and 
education  community. 

In  order  to  ensure  that  those  connections  are  affordable,  the  gov- 
ernment's role  would  shift.  It  would  not  be  network  subsidy  as 
much  as  it  would  be  the  provision  of  direct  subsidy  to  regional  net- 
works or  to  the  research  and  education  users  themselves  directly. 

Now,  a  lot  of  concern  has  been  expressed  about  the  transition 
from  one  regime  to  the  other  and  how  smooth  that's  going  to  be, 
and  whether  people  in  the  research  and  education  community 
might  be  lefl  at  some  point  without  adequate  subsidy  at  a  time 
when  their  access  to  the  network,  the  government  subsidized  net- 
work was  foreclosed. 

I'd  like  your  general  comments,  and  if  you  want  to  talk  about  the 
NSF  recompetition  you  can  feel  free  to  talk  about  that.  More  spe- 
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cifically,  I'd  like  your  advice  with  regard  to  the  provision  we  have 
in  our  legislation  which  would  say  that  that  transition  should  be 
completed  wiihin  a  period  of  18  months,  and  at  that  time  anyone 
who  can  purchase  a  commercial  connection  must  do  so,  ana  we 
would  reserve  then  the  government  network  for  that  traffic  that  re- 
quires the  higher  speed  that  only  the  government  network  can  pro- 
vide. 


ommendations  that  you  might  have  for  other  ways  that  we  should 
address  this  concern. 
Dr.  Kalos. 

Dr.  Kalos.  As  I  commented  before,  I  think  that  a  rigid  timetable, 
especially  one  that  has  no  performance  requirements,  is  probably 
a  mistake.  I  think  that  the  interplay  of  experiment,  of  new  tech- 
nology, and  well-founded  production  networks  will  continue  in  the 
indefinite  future,  and  we  need  to  have  a  mechanism  for  integrating 
these,  perhaps  through  a  technology  road  map  as  indicated,  that 
covers  the  evolution  of  networks,  not  only  in  bandwidth,  not  only 
in  connectivity,  but  in  function  as  well. 

In  addition,  I  hope  the  outcome  will  not  be  that  researchers  like 
myself  or  many  other  people  need  to  use  a  variety  of  networks,  a 
variety  of  protocols,  depending  on  what  we  happen  to  be  doing  at 
any  particular  time.  We  have  learned  from  previous  experience 
with  communications  that  simplifying  the  protocols  is  absolutely 
essential  for  unifying  the  system. 

Mr.  Boucher.  Let  me  ask  you  a  couple  of  questions  about  how 
the  regional  networks  operate  today.  You  have  experience  with  re- 
gional network  operation,  I  believe. 

Dr.  Kalos.  No,  not  directly, 

Mr.  Boucher.  You  do  not? 

Dr.  Kalos.  No. 

Mr.  Boucher.  Does  anyone  on  the  panel  have  experience  with  a 
regional  network  operation?  The  reason  I  ask  the  question  is  I  won- 
der what  kinds  of  services  the  regional  networks  provide  beyond 
mere  connections.  Do  they  offer,  for  example,  technical  assistance 
to  users? 

Dr.  Lindberg,  would  you  like  to  comment? 

Dr.  Lindberg.  Sure.  You  probably  want  to  hear  from  an  outfit 
called  FARNET,  which  is  a  not-for-profit  coUaboratory  of  those  re- 
gional networks.  But  I  think  of  them  because  they  produced  the 
first  technical  manual  on  how  to  use  the  whole  Internet.  They  also 
produce  lists — routing  tables,  so  called.  They  provide  a  lot  of  serv- 
ices and  that  varies  from  region  to  region,  but  outreach  and  train- 
ing is  pretty  high  in  that  list. 

Mr.  Boucher.  All  right.  Dr.  Kalos? 

Dr.  Kalos.  In  that  line,  I  can  add  a  very  important  comment 
The  North  Carolina  network  has  been  a  pioneer  in  video  connec- 
tion, and  we  at  the  National  Centers  have  followed  their  lead  ani 
their  technical  assistance  in  setting  up  our  own  video  interconnec- 
tion system. 

So  many  of  these  have  particular  expertise  which  they  share 
with  us. 

Mr.  Boucher.  Is  there  some  concern  on  the  part  of  the  user  com- 
munity that,  if  we  effect  this  transition  to  a  time  when  we  require 


So  your  thoughts  on  the  ade< 


of  that  provision  and  any  rec- 
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that  commercial  comiections  that  can  be  purchased  be  purchased, 
that  the  commercial  networks  might  not  provide  anythmg  beyond 
mere  coimectivity  and  might  not  provide  the  kinds  of  tecnnical  as- 
sistance that  is  available  today  from  the  regionals?  Is  that  a  valid 
concern? 

Dr.  Kalos.  Yes,  that  is  a  valid  concern. 

Mr.  Boucher.  All  right.  Mr.  Gage,  I  see  you  nodding  your  head. 

Mr.  Gage.  It's  important  to  understand  the  overall  organization 
of  the  Internet  since  technology  changes  so  rapidly  people  can't 
wait,  and  that's  the  problem  with  advisory  committees.  It  takes  a 
while  for  the  committee  to  meet.  So  there  is  a  necessary  layering, 
and  it  goes  directly  to  your  question  about  the  functioning  of  the 
advisory  committee. 

What's  needed  is  a  committee  that  says  the  desirable  goal,  the 
what  and  not  the  how.  Pnd  so  when  you  ask  can  there  be  or  will 
there  be  in  18  months  adequate  provision  of  networking  speeds 
from  commercial  vendors,  we  don't  know.  Yesterday,  in  North 
Carolina,  there  was  an  announcement  that  Bell  South  is  providing 
broadband  ISDN  to  over  3000  schools.  This  is  wonderful.  This  is 
something  that  was  not  anticipated,  and  suddenly  we're  going  to 
have  serious  speed  reaching  schools,  libraries,  throughout  the  State 
of  North  Carolina. 

Now,  maybe  that  will  be  copied  in  Nebraska  and  in  California 
and  other  places.  We  can't  tell.  We  need  to  specify  what  we  want. 
That's  high  speed  connection,  cheap  connection,  and  we  want  to 
disrupt  the  research  results,  the  research  teams  that  exist  today  as 
little  as  possible.  That  means  we  don't  want  to  make  one  scientist 
spend  a  minute  thinking  about  taking  a  special  network  routing  to 
avoid  some  noncommercial  ban. 

This  has  been  a  problem.  We  have  not  been  able  to  make  the  life 
of  the  researcher  focus  on  research.  Instead  we  have  taken  grad- 
uate students  and  post-docs  and  spent  their  time  trying  to  figure 
out  network  routing  so  that  they  can  comply  with  a  law  that  bans 
use  of  the  network  in  some  moderately  commercial  uses.  So  we 
want  to — our  goal  is,  I  think,  without  going  into  it  deeply,  our  view 
on  this  would  he  the  first  goal  is  to  allow  American  science  to  inter- 
connect as  easily  and  cheaply  as  possible,  disrupt  them  as  little  as 
possible. 

Mr,  Boucher.  All  right.  That's  certainly  our  goal  as  well.  There 
is  a  competing  goal,  and  I  think  we  have  to  acknowledge  that,  and 
that  is,  that  the  private  sector  is  very  interested  in  assuring  that 
the  govemment-sur  ported  network  does  not  compete  with  what  the 
private  sector  provides.  And,  you  know,  traditionally  we  have  had 
a  goal  of  not  having  the  government  in  competition  with  private 
providers.  That  went  right  down,  in  fact,  to  the  removal  of  this 
statue  from  the  top  of  the  Capitol  dome  this  past  Sunday.  There 
was  a  competition  between  the  National  Guard  and  its  helicopter 
and  a  private  provider,  and  while  the  National  Guard  had  more 

! precise  experience  with  this  kind  of  thing,  having  removed  the  one 
rom  the  Texas  capitol  dome,  the  private  provider  got  to  do  the 
job— successfully,  fortunately. 

But  that's  a  principle  that  we  respect,  and  so  how  do  we  accom- 
plish the  achievement  of  both  of  these  goals  simultaneously? 
Mr.  Gage. 
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Mr.  Gage.  Just  one  small  comment.  It's  been  our  view  that  the 
primanr  activists  on  this  front,  the  telephone  companies,  have 
never  fully  understood  that  they  make  a  lot  of  money  from  the  ex- 
isting arrangement.  They  don't  have  a  way  to  see  that,  so  they 
think  that,  in  fact,  they're  not  making  as  much  as  they  could. 
They're  wrong.  They  will  benefit  from  this  expansion  network  more 
than  anyone. 

The  new  players,  the  cable  companies,  the  utilities  with  adequate 
bandwidth,  anyone  with  right-of-way  that  allows  a  fiber  to  reach 
you  will  be  making  money  from  this  expansion  of  the  use  of  the 
network  as  the  digital  libraries  become  pervasive  and  a  part  of  our 
lives.  So  we  don't  worry  about  them  as  much  as  they — they  will 
lobby  a  lot  for  them,  so  we  don't  worry  about  that. 

Mr.  Boucher.  But  let  me  ask  you  now,  what's  wrong,  in  theory, 
with  saying  that  the  government-supported  network  will  be  a  very 
high-speed  network  with  capabilities  beyond  what  the  private  sec- 
tor offers,  and  then  say  that  to  the  extent  that  the  private  sector 
does  offer  a  network  that  provides  a  speed  adequate  for  an  individ- 
ual usage  that  that  usage  must  be  accommodated  on  the  private 
network,  not  on  the  high-speed  government  network? 

So  we  reserve  the  government  network  as  a  testbed  for  dem- 
onstrating new  technologies  and  providing  connections  where  the 
private  sector  does  not  have  the  current  level  of  capability  in  order 
to  do  it.  What's  wrong,  in  theory,  with  that? 

Mr.  Gage.  In  theory,  nothing.  I  just  don't  think  we  need  to  reach 
that.  At  this  moment  there's  a  trench  headed  to  my  office  that 
bears  a  fiber  from  Sprint,  622  megabits.  Had  it  not  been  for  the 
gigabit  testbed  in  the  same  area  they  wouldn't  have  been  inspired 
to  beat  it.  So  it  may  just  be  a  provision  that  

Mr.  Boucher.  But  we  intend  to  maintain  the  gigabit  testbed;  in 
fact,  develop  that  testbed  and  expand  it  further,  and  always  keep 
that  beyond  where  the  private  sector's  level  of  capability  is. 

Mr.  Gage.  Yes.  Match  this  is  the  game,  you  always  say. 

Mr.  Boucher.  Exactly. 

Mr.  Gage.  And  we  would  do  this. 

Mr.  Boucher.  That's  exactly  what  we  intend. 

Mr.  Kalb. 

Mr.  Kalb.  Yes,  Mr.  Chairman.  I  think  the  idea  behind  that  is  an 
excellent  one.  We  ought  to  be  using  the  private  sector  to  do  stuff 
whenever  possible. 

I  think  the  place  that  it  may  become  difficult  is  when  you  have 
the  fixed  time  line,  and  it  may  be  that  the  best  way  to  deal  with 
that  is  with  criteria  as  opposed  to  a  date.  That  would  be  the  only 
suggestion  that  I  would  make. 

Mr.  Boucher.  Well,  I  think  that  is  a  good  suggestion,  and  Dr. 
Kalos,  in  fact,  was  suggesting  performance  standards  and  let's  talk 
about  that.  What  kind  of  performance  standards  would  make  sense 
as  a  way  to  get  away  from  a  fixed  date? 

Dr.  Kalos.  Well,  of  course,  obviously,  bandwidth,  connectivity — 
I  would  say  cost. 

I  would  like  to  comment,  though,  on  what  you  just  said — com- 
ment and  point  out  that  experimental  use  of  networks  is  not  syn- 
onymous with  high  bandwidth.  There  are  many  important  experi- 
ments that  can  be  carried  out  now,  and  need  to  be  carried  out  in 
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the  course  of  the  implementation  of  the  aims  of  H.R.  1757.  And  I 
think  that  the  distinction  between  experimental,  precompetitive 
and  production  networks  needs  to  be  mamtained  forever. 

And,  as  I  say,  experiment  is  not  synonymous  with  high  band- 
width. 

Mr.  Boucher.  It  may  be  synonymous  with  speed,  however. 
\/oul(i  you  agree? 
Dr.  Kalos.  I  don't  imderstand. 

Mr.  Boucher.  Well,  the  speed  with  which  data  can  be  routed, 
and  the  size  of  the  packets  that  can  be  routed,  and  the  number  of 
packets  that  can  be  routed  at  that  high  speed  simultaneously. 
That's  a  different  equation  from  bandwidth,  is  it  not? 

Dr.  Kalos.  I  identify  bandwidth  and  speed  in  that  sense. 

Mr.  Boucher.  All  right.  Well,  we're  defining  our  terms  better 
then. 

Mr.  Kalb. 

Mr.  Kalb.  I  think  there  is  another  element  of  research  that  goes 
beyond  just  the  raw  bandwidth  that  provides  some  of  the  capabili- 
ties you're  talking  about.  Quite  often  when  networks  are  put  into 
place  today  the  early  implementations  will  achieve  less  than  10 
percent,  sometimes  only  5  percent,  of  the  usable  bandwidth,  and 
there  is  a  significant  element  of  research  that  goes  into  getting 
high  packet  rates  and  high  effective  utilization  of  what  is  theoreti- 
cally a  high  bandwidth  wire. 

And  that — ^those  are  two  very  distinct  elements,  and  we  need  to 
keep  those  in  mind  as  we  move  forward,  frankly. 

^lr,  Boucher.  Thank  you.  That  was  my  sense  as  well. 

Dr.  Weingarten. 

Dr.  Weingarten.  I'd  like  to  make  a  couple  of  points.  One,  I  think 
at  the  level  of  network — we  can  talk  about  networks  many  lev- 
els, from  physical  infrastructure  to  user  organizations.  At  the  level 
at  which  speed  is  a  determining  factor,  to  my  knowledge  almost  the 
entirety  or  the  network  is  already  commercially  provided.  This  is 
in  some  sense  at  that  level  not  really  an  issue.  Those  facilities  are 
all  contracted  from  the  private  sector  already. 

There  is  very  few  cases,  I  think,  where  NSF  has  actually — if  any, 
where  NSF  has  gone  out  and  strung  wire  or  done  anything  of  that 
sort. 

Mr.  Boucher.  Well,  let  me  interrupt  you  to  say  that  I  think 
you're  right.  The  NSF  hasn't  been  wiring  fiber  optics  from  point  to 

Eoint.  That  is  privately  provided.  But  what  I  understand  the  NSF 
as  done  is  provided  the  funding  necessaiy  to  develop  other 
networking  technologies — higher  speeds  of  switching,  software  de- 
velopment capable  of  routing  the  information  and  greater  volumes 
of  information  at  those  higher  speeds,  and  that  is  essential  to  the 
operation  of  a  higher  capability  network  than  the  private  sector 
currently  provides  on  its  own,  don't  you  agree? 

Dr.  WEINGARTEN.  I  believe  that's — yes,  I  agree.  I  believe  that's 
so,  and  in  many  cases  those  research  projects  I  think  are  done  in 
conjunction  with  Bell  Labs,  Bellcore,  and,  in  fact,  the  private  sec- 
tor. 

I  would  like  to  make  a  comment  from  CRA's  perspective  as  users 
of  the  network  to  perhaps  convey  why  the  community  is  a  little 
nervous  about  some  of  this.  Today,  using  the  Internet  I  could  reach 
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out  and  touch  virtually  anybody  in  my  community  almost  instantly, 
unless  they  are  in  the  emergency  room  in  the  hospital.  In  some 
sense  the  network  in  computer  science  has  become  an  international 
seminar  room  in  which  any  of  us  can  talk  with  anybody  else  on  any 
subject  at  anytime,  exchange  software,  exchange  data,  exchange 
papers  and  ideas,  and  collaboratively  work  on  research  projects. 

It*s  an  environment,  and  my  members  feel  particularly  concerned 
with  any  idea  when  that  environment  start  to  be  partitioned.  The 
science  has  really  changed  over  the  last  5  to  10  years  because  of 
the  Internet  The  entire  structure  of  how  we  do  research  is  now  de- 
pendent on  this,  so  we're  quite  concerned  about  tinkering  with  it 
in  ways  where  we  can't  see  the  future,  and  I  think  that's  a  legiti- 
mate concern. 

We*re  also  very  sensitive  to  the  fact  that  the— we  now  nationally 
decided  that  we  want  to  build  an  advanced  national  information  in- 
frastructure and  in  no  way  want  to  see  the  Internet  or  NSF  activi- 
ties or  government  activities  in  any  way  impede  the  development 
of  that  in  the  private  sector,  in  fact,  we  need  those  facilities  so  that 
the  private  sector  will  be  developing. 

May  I  make  a  short-term  strategic  comment  on  the  strategy? 
One  possibility— in  the  first  place,  we  think  section  (b)  really  very 
clearly  spells  out  the  concern  of  Congress  that  that  interference  not 
take  place.  This  Committee  and  the  CRA  would  like  to  see  the  bill 
out  as  soon  as  possible.  We  understand  there  are  some  deep  dif- 
ferences of  opinion  between  the  communities,  between  the  telcos 
and  the  research  and  education  community.  And  I  would  suggest 
that  this  Committee  or  the  Congress  more  broadly  mandate  that 
the  communications  industry  and  the  research  and  education  com- 
munity get  itself  together,  find  the  area  of  common  agreement,  be- 
cause, coming  from  OTA  I  believe  we  have  more  in  common  than 
we  have  in  difference,  if  we  were  forced  to  discuss  this  out  and  in 
a  given  period  of  time — perhaps  6  months,  9  months — come  back 
with  an  implementation  plan  and  a  set  of  operational  policies  that 
serve  both  needs. 

Mr.  Boucher.  That's  .  useful  suggestion.  We're  having  discus- 
sions even  now  between  those  two  communities,  and  hopefully, 
we'll  have  an  agreement  on  legislative  language  within  the  course 
of  the  next  week.  That's  certainly  our  goal. 

Obviously,  the  finer  details  of  implementation  of  this  transition 
are  going  to  require  more  specificity  than  can  be  provided  within 
a  week,  but  were  certainly  moving  in  the  direction  of  filling  this 
hole  in  the  statute  which  we  have  at  the  moment. 

Let  me  ask  you  this  question,  and  this  is  really  in  response  to 
the  comments  that  were  raised  by  Mr.  Johnson  at  the  start  of  this 
hearing.  He  suggested  that  perhaps  the  private  sector  could  do  ev- 
erything that  H.R.  1757  is  designed  to  do,  and  that  if  we  didn't 
pass  this  follow-on  to  the  High  Performance  Computing  Act  and 
target  applications  and  areas  such  as  the  delivery  of  health  care, 
education,  the  digitizing  of  libraries,  and  the  making  available  of 
the  stores  of  government  information,  that  all  of  this  somehow 
might  happen  just  with  private  sector  investment  within  a  time- 
frame that  is  appropriate  and  suitable. 

What  are  your  comments  with  regard  to  that  suggestion?  Do  we 
need  this  legislation  at  all?  Mr.  Kalb? 
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Mr.  Kalb.  Well,  I  think  that  Mr.  Johnson's  comments  about  the 
fact  that  it  would  happen  are  correct.  What  I  think  is  under  consid- 
eration here  is  the  fact  that  most  of  us  see  the  advent  of  this  high 
performance  communication  and  computation  as  being  a  tremen- 
dous economic  benefit  to  the  country,  creating  jobs,  creating  com- 
petitiveness, et  cetera. 

The  real  question  is  when  do  you  want  it?  How  fast  do  you  want 
it?  Not  whether  you  want  it.  Yes,  we  can  let  it  go  and  it  will  hap- 
pen. The  question  is  when  do  you  want  it?  When  do  you  want  this 
extra  competitiveness  and  so  on?  And  I  think  it  is  just  as  simple 
as  that. 

Mr.  Boucher.  And  so  your  conclusion  is  that  we  need  to  pass 
this  in  order  to  get  these  advances  within  an  acceptable  time- 
frame? 

Mr.  Kalb.  That's  exactly  my  conclusion. 

Mr.  Boucher.  All  right.  Others  like  to  comment  on  that?  Yes, 
Dr.  Masi. 

Mr.  Masi.  Yes.  I  absolutely  agree.  The  computer  industry  is  prob- 
ably, I  would  say  a  net  positive  generator  of  profits,  taxes,  to  the 
United  States  export  revenue,  and  so  forth.  Government  working 
with  a  university  was  responsible  for  the  computer  industry,  and 
year  afl^r  year  after  year  we  see  technology  flow  into  the  business 
computing  market  that  came  from  the  high  performance  computing 
market.  So  I  think  judged  on  an  economic  basis  it  will  stack  up  as 
an  excellent  investment. 

I  took  some  of  the  comments  to  also  be  reflected  against  the  high 
performance  computing  and  communications  initiative  of  1991  as 
well.  So  my  feeling  is  it's  an  excellent  investment  and  will  compare 
quite  well  with  any  other  government  investment  that's  been  made. 

Mr.  Boucher.  Thank  you.  Yes,  Dr.  Weingarten? 

Dr.  Weingarten.  I  would  add  one  more  argument  to  that  set.  If 
it  were  to  occur  without  legislation  of  this  sort,  it's  not  clear  to  me 
that  the  broader  public  interest  needs  of  our  society  would  all  be 
met.  This  bill  focuses  very  directly  on  some — certain  kinds  of  needs 
that  may  not  provide  a  sufficient  market  force  to  move  the  tech- 
nology. 

Mr.  Boucher.  Mr.  Gage. 

Mr.  Gage.  In  this  connection  I  would  comment  the — it's  a  nec- 
essary thing  for  the  high  level,  the  high  standard  of  interoper- 
ability to  make  all — an  example,  in  health  care.  If  each  separate 
health  institution  attempts  to  institute  something,  they'll  cobble 
something  together.  It  will  be  auite  inefficient  when  it  comes  time 
to  take  economies  of  scale  ana  transferring  a  child's  vaccination 
records  or  all  the  problems  in  unifying  data  bases.  There  is  a  very 
strong  role  for  a  government  position  in  integrity  of  data  and  in 
interoperability  of  systems. 

On  the  competitive  front,  we  dominate  the  Japanese  market,  per- 
haps a  billion  dollars,  almost  a  billion  dollars  of  sales  into  Japan 
annually  coming  from  Ms.  Eshoo's  district,  and  this  is  accomplisned 
by  use  of  the  network  and  by  adherence  to  common  standards  that 
allow  software  to  be  developed  that's  multilingual. 

This  is  an  aspect  of  the  network  which,  in  fact,  requires  a  great 
deal  of  effort.  We've  been  an  anglophone  network  for  a  long  time, 
or  at  least  a  European  character  set.  It's  quite  important  in  the 
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furtherance  of  technology  to  have  access  to  the  best  work.  The  Jap- 
anese patent  office,  for  example.  The  U.S.  Patent  Office  is  searched 
regularly  by  everyone  in  the  world.  Searching  the  Japanese  patent 
office  is  quite  useful  in  technology  transfer  in  the  other  direction. 

There  is  no  container  of  high  technology.  The  United  States  does 
not  bottle  up  everything  good  in  the  world.  I  think  if  you  look  at 
the  list  of  names  along  this  table  you'll  see  a  variety  of  origins  of 
people  that  contribute  to  the  U.S.  economic  well-being.  So  certainly 
in  our  engineering  organization  that's  the  case.  So  international  co- 
operation on  the  network  is  important. 

Mr.  Boucher.  Thank  you.  Dr.  Kalos? 

Dr.  Kalos.  I  would  say  that  of  all  the  activities  promoted  by  H.R. 
1757  the  reform  of  education  and  its  universal  access,  high  quality 
education  to  all  of  the  children  of  the  country  require  wise  govern- 
mental intervention.  It  cannot  be  left  simply  to  the  private  sector. 

Mr.  Boucher.  Does  anyone  disagree  with  this  train  of  thought? 
I  don't  see  any  hands  raised. 

Yes,  sir,  you  had  asked  to  be  recognized. 

Dr.  DiFFIE.  Let  me  make  two  quick  points.  One  is  on  the  pre- 
vious issue;  that  is,  it's  not  clear  to  me  that  the  testbed  function 
is  well  served  by  vetting  all  the  traffic  against  criteria  of  appro- 
priateness. A  real  network  doesn't  have  that  luxury,  and  so  you 
may  find  that  when  you  take  your  testbed  high  speed  technology 
and  then  turn  it  over  for  commercial  development  suddenly  you 
find  the  testbed  did  not  model  the  real  world. 

So,  although  I  recognize  the  value  of  not  competing  against  pri- 
vate communications  providers,  I  also  caution  that  we  should  be 
careful  not  to  reject  traffic  in  such  a  way  as  to  legislate  out  our, 
say,  congestion  problems. 

Mr.  Boucher.  YouVe  got  to  have  a  sufficient  critical  mass  of 
traffic  on  the  high  speed  network  in  order  to  test  it  sufficiently. 

Dr.  DiFFlE.  Test  its  high  speed;  yes. 

My  other  point  is  strongly  in  support  of  this  educational  initia- 
tive. I've  been  worrying  for  several  years  about  the  following  prob- 
lem. 

When  I  was  a  teenager  I  happened  to  be  a  moderately  precocious 
researcher,  and  I  had  the  very  good  luck  to  have  access  to  such  re- 
sources as  the  New  York  Public  Library.  But  at  that  time  I  rather 
fancy  that  the  advantage  that  professional  researchers  had  over  me 
was,  in  fact,  minimal.  They  had  more  experience  in  using  the  li- 
brary, but  I  had  the  same  library  resources  available  to  me.  I  could 
sit  there  in  the  reading  room  at  New  York  Public  and  find  the  re- 
sources I  needed. 

I  think  today  I  would  be  in  a  much  more  difficult  position  be- 
cause without  a  budget  to  use  the  major  data  bases  that  are  an  es- 
sential component  of  research  I  would  be  in  a  qualitatively  dif- 
ferent position  from  the  positions  of  adult  and  professional  re- 
searchers, and  I  think  that  drawing  young  talent  into  the  process 
is  one  of  the  most  essential  functions,  and  one  of  the  most  dan- 
gerous places  that  we  could  develop  a  bottleneck. 

Thank  you. 

Mr.  Boucher.  Thank  you  veiy  much  for  those  thoughtful  re- 
marks. 
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Ms.  Eshoo,  would  you  like  to  ask  some  additional  questions?  Fd 
be  happy  to  yield  to  you  if  you  would  like. 

Ms.  Eshoo.  I  just  wish,  Mr.  Chairman,  that  more  of  our  col- 
leagues had  been  here  this  morning.  I've  been  to — attended  and 
been  a  part  of  several  hearings  since  coming  to  the  Congress.  I 
have  to  say  that  this  has  been  the  most  stimulating  one  of  all,  and 
I  want  to  thank  you  again. 

Let's  see.  I  did  have  some  more  questions.  What  did  I  do  with 
them — that  I  jotted  down.  Well. 

I  wondered  if  you  could  comment  on  the  agencies— ARP A,  DOE, 
and  there's  a  third,  that  is  involved  in  all  of  this.  From  your  experi- 
ence, are  these  the  correct  agencies  to  be  carrying  this  out?  And  if 
not,  what  are  your  ideas?  And  if  you  agree  that  they  are,  perhaps 
your  experience  can  tell  us  why. 

Mr.  Boucher.  Dr.  Lindberg. 

Dr.  Lindberg.  I'd  like  to  respond  to  that  question.  Historically, 
this  project  really  started  with  sort  of  the  Big  Four  science  agen- 
cies—DOD,  DOE,  NASA  and  NSF— and  then  subsequently  after 
the — immediately  before  the  project  became  an  official  crosscut  a 
second  tier,  so  to  speak,  of  agencies  were  added  that  are  much 
smaller  participants  in  the  program,  although  many  are  major-size 
agencies;  for  instance,  HHS,  EPA,  Commerce  with  its  two  science 
labs,  the  National— NOAA,  the  weather  agency,  and  NIST,  the  Na- 
tional Bureau  of  Standards,  or  former  National  Bureau  of  Stand- 
ards, and  then  Department  of  Education,  then  NSA  from  Depart- 
ment of  Defense.  So  these  all  joined  as  a  second  tier. 

Now,  are  they  the  right  agencies?  I  think  that  they  are,  but  I 
think  that  it  is  absolutely  essential  that  this  second  wave  of  legisla- 
tion pointed  at  applications  pass  and  get  funded  or  all  of  those 
agencies  will  be  merely  spectators.  I  mean,  for  instance,  you've  spo- 
ken— the  panel  has  spoken  about,  I  believe  correctly,  the  tremen- 
dous importance  of  education  and  training.  That's  probably  the 
long-term  real  gift  to  the  country  that  this  activity  will  engender. 

I  think  that  the  level  of  funding  for  the  whole  Nation  of  this  ac- 
tivity for  the  Department  of  Education  is  $2  million.  So  I  think  a 
lot  of  adjusting  has  to  be  done. 

And  I  want  to  give  you  one  other  positive  aspect  of  this,  though. 
Through  the  meetings  of  the  HPCC  Committee  we've  engendered 
a  new  project  having  to  do  with  climate  modeling  and  weather  pre- 
diction. Now,  if  you'll  remember.  Department  of  Energy  is  al- 
ready— and  NSF,  are  already  taking  an  interest  in  climate  model- 
ing, but  on  the  other  hand,  it's  the  job  of  NOAA  to  actually  predict 
weather  and  they  did  such  a  wonderful  job  with  Hurricane  Andrew 
and  so  forth. 

OK.  The  project  has  now  emerged  to  utilize  NASA  with  its  ability 
to  gather  data.  Department  of  Energy  with  its  ability  to  transmit 
it  on  the  ground,  NOAA  and  its  formulation  of  the  mathematical 
models  that  predict  the  weather,  and  NSF  and  its  funding  of  the 
basic  mathematics  behind  those  models.  So  that  what  is  emerging 
is  a  new  project  with  all  of  those  agencies  playing,  we  feel,  a  very, 
very  proper  role  in  eliminating  the  duplication  and  getting  a  job, 
an  important  job  done  better. 
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So  I  think  acyustments  to  the  division  of  labor  between  the  agen- 
cies and  better  funding  of  those  that  are  interested  in  appUcations 
will  bring  you  what  you  want. 

Mr.  Boucher.  Thank  you.  Thank  you,  Ms.  Eshoo, 

That's  a  very  thoughtful  question,  because  I  am  interested  too  in 
knowing  whether  the  allocation  that  we  have  provided  first  in  the 
1991  legislation  and  that  we  are  continuing  essentially  through 
H.R.  1757  among  the  various  agencies  is  proper.  Do  we  have  the 
right  kind  of  balance  here?  Are  we  allocating  funding  in  the  right 
proportions  with  the  rights  tasks  targeted  in  view  of  the  fundamen- 
tal missions  of  these  various  research  agencies?  Would  anyone  like 
to  comment  on  that? 

Mr.Kalb. 

Mr.  K>.LB.  Yes.  The  one  area  that  I  would  submit  is  perhaps  un- 
derfunded, or  at  least  should  get  a  greater  portion  of  the  funding, 
is  the  monies  that  are  being  directed  towards  the  education  and 
training  of  people  to  program  and  utilize  these  systems.  There  is 
some  funds  allocated  in  this  direction,  but  it  has  been  our  experi- 
ence, particularly  in  the  massively  parallel  and  very  high  perform- 
ance computing  systems  that  the  number  of  people  around  who  can 
meaningfully  use  these  systems  is  very  small.  And,  if  we  were  to, 
you  know,  focus  more  effort  towards  training  people  to  use  these 
technologies,  it  would  not  only  make  this  program  itself  go  better, 
but  then  as  those  people  diffused  into  industry  we  would  see  appli- 
cations based  on  this,  we  would  see  new  businesses,  and  so  on. 

And  this  is  one  of  these  areas,  I  think,  where  the  fundamental 
mission  of  government  to  train  and  so  on  is  very  much  in  sync  with 
the  need  of  industry  to  have  these  people— industry  will  hire  those 
people  and  in  turn  will  present  new  opportunities  for  jobs,  applica- 
tions and  so  on, 

Mr.  Boucher.  Dr.  Kalos. 

Dr.  Kalos.  Fd  like  to  second  what  Mr.  Kalb  said.  I  believe  that 
some  of  the  most  significant  training  and  education  in  this  very  im- 
portant area  occurs  in  the  course  of  the  research  that  is  being  done 
now  in  computational  physics,  and  to  the  extent  that — or  computa- 
tional science,  and  to  the  extent  that  that  is  done,  as  it  should  be, 
with  the  most  advanced  parallel  computers,  what  emerges  are  peo- 
ple who  are  experts  in  research,  understand  these  computers  from 
the  perspective  of  applications,  and  normally  then  go  on  to  find  jobs 
in  industry. 

Mr,  Boucher.  Okay.  Let  me  inquire  as  to  a  very  specific  matter, 
and.  Dr.  Lindberg,  I  want  to  draw  on  your  experience  at  the  Na- 
tional Library  of  Medicine  for  this  answer. 

One  of  the  things  that  we  contemplate  in  our  bill  is  an  applica- 
tion that  is  directed  toward  the  digitizing  of  libraries,  and  what  we 
have  in  mind  is  the  transference  from  printed  material  into  elec- 
tronic form  of  the  millions  of  volumes  that  are  on  the  library 
shelves  around  the  country.  Give  us,  if  you  would,  some  indication 
of  the  extent  to  which  this  is  happening  today,  and  I  understand 
that  it  is  happening  at  your  library,  perhaps,  at  a  faster  pace  than 
it  is  in  some  other  places.  And  tell  us  about  how  accessible  that  in- 
formation is  with  the  current  state  of  our  networking  art. 
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Can  a  doctor  halfway  around  the  country  obtain  access  to  infor- 
mation from  the  National  Library  of  Medicine  simply  by  calling 
that  up  on  his  PC?  Give  us  some  sense  of  where  that  stands  today. 

Dr.  LiNDBERG.  OK.  Fd  be  happy  to,  Mr.  Chairman. 

A  doctor  can,  in  fact,  call  up  a  search  at  the  National  Library  of 
Medicine  through  the  entire,  at  least  periodical  scientific  literature 
of  some  15  million  articles,  and  in  seconds  using  a  user  friendly 
software  called  Grateful  Med  and  either  an  IBM-style  PC  or  an 
Apple  get  that  search.  He  or  she  can  read  an  abstract  of  the  article, 
can  then  decide  if  the  individual  wants  a  copy  of  it,  and  with  one 
stroke  of  the  finger  request  that  article  and  have  it  delivered  either 
by  fax  in  minutes,  by  courier,  or  by  postal  mail.  Amazingly  enough, 
what  most  people  actually  do  is  they  choose  an  item  on  the  menu 
called  **Tl\  stop  by  the  Library  on  the  way  home  and  pick  it  up  my- 
self.'* [Laughter.] 

Mr.  Boucher.  Well,  suppose  that  doctor  has  

Dr.  LiNDBERG.  This  works  pretty  well.  I  mean  there  are  limita- 
tions, of  course. 

Mr.  Boucher.  Suppose  the  doctor  has  a  laser  printer  next  to  his 
PC.  Does  he  have  the  option  of  printing  that  article  out  on  his 
PC— over  the  line? 

Dr.  LiNDBERG.  We  haven't  taken  the  option  of  keystroking  every- 
thing in  the  world  worth  knowing.  I  mean  that  turns  out  to  be  an 
experiment  that  two  commercial  outfits,  BRS  and  Mead  Data 
Central,  tried  about  10  years  ago,  and  I  worked  with  both  of  them 
on  the  project.  It  turned  out  to  be  very  expensive.  It  was  tech- 
nically possible.  They  withdrew  from  the  market,  not  on  the 
grounds  that  it  wouldn't  work  and  they  couldn't  make  money,  but 
they  could  make  more  money  on  a  financial  product. 

So  we've  lefl  it  at  a  question  of  page  scanning  and  fax,  so  that 
the  Internet  will  give  us  FAX  IV  and  that's  a  big,  big  improvement. 
Previous  to  going  into  that  in  any  kind  of  a  big  way  we  need  to 
solve — we  need  to  deal  with,  accommodate  the  intellectual  property 
rights  issue;  namely,  that  these  matters  are  copyrighted.  The  ab- 
stract and  the  citation  are  not,  but  the  body  of  the  material  cer- 
tainly is  copyrighted.  So  that  has  to  be  dealt  with. 

We're  very  enthusiastic,  however,  about  pressing  on  with  that  in 
some  experimental  arrangement  which  would  be  fair  to  copyright 
holders  till  that  gets  worked  out. 

I  should  add  one  other  thing,  though,  Mr.  Chairman.  You  didn't 
ask  the  really  embarrassing  question,  which  is  what  percentage  of 
American  doctors  actually  know  about  and  utilize  the  system? 
That's  a  tough  number  to  come  up  with.  We  know  a  great  deal 
about  our  users  and  not  so  much  about  our  non-users.  But  I  don't 
think  anybody  believes  that  more  than  20  percent  actually  utilize 
the  system. 

So  we  have — our  top  priority  really  is  outreach, 

Mr,  Boucher,  What  do  you  do  to  try  to  

Dr,  LiNDBERG,  And  I  think  that's  probably  going  to  be  true  with 
high  performance  computing,  too. 
Mr.  Boucher.  You're  probably  right. 
What  do  you  do  to  try  to  advertise  your  services? 
Dr.  LINDBERG.  Well,  everything  legal.  [Laughter,] 
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Dr.  LiNDBERG.  But  I,  I  don't  like  to  say  that  the  product  is  so 
good  that  it  sells  itself,  because  I  think  that's  probably  not  a  good 
sales  approach. 

Mr.  Boucher.  Well,  I  would  think  the  AMA  would  be  a  useful 
vehicle  to  help  disseminate  information  about  the  availability  of 
that  resource. 

Dr.  LiNDBERG.  Actuallv,  AMA  had  their  ovm  network,  and  they 
lost  so  much  money  with  it  that  they  quit.  They  encountered  ex- 
actly the  same  problem. 

Outreach  is  very  important,  and  we  do  that  largely  through  the 
National  Network  of  Libraries  of  Medicine  and  the  medical  hbrar 
ians  of  the  country. 

Mr.  Boucher.  Tell  me  about  formatting  compatibility.  Obviously, 
you  have  a  format  that  you  utilize  for  digitizing  data  at  the  Na- 
tional Library  of  Medicine.  I  would  imagine  that  other  libraries  use 
other  formats,  and  to  what  extent  are  these  formats  compatible  so 
that  someone  who  is  a  little  less  specialized  than  a  doctor  who  is 
roaming  around  libraries  throughout  the  country  using  his  PC  can 
^yith  a  set  of  commands  access  the  electronic  index  of  these  various 
libraries.  What  kinds  of  compatibility  problems  do  we  have  today? 

Dr.  LiNDBERG.  That's  a  very  interesting  question,  and  you're 
right.  We  did  start  early.  In  fact,  we  started  in  1964  with  print 
products  and  1970  with  time  share,  so  we  did  establish  a  kind  of 
a  de  facto  standard  which  now  is  being  overtaken  by  events.  I 
think  because  a  lot  of  people  want  just  what  you  suggested  there 
are  a  variety  of  software  products  existing  on  the  Internet,  many 
in  the  category,  I  guess  you  would  say  freeware.  WAIS,  which  was 
donated,  I  think,  the  Machines  Corporation;  Gopher,  which  was  do- 
nated by  University  of  Minnesota,  are  a  couple. 

There  are  thousands  of  these  stations  in  use.  Generally  speaking, 
they  use  a  less  sophisticated  level  of  searching  than  we  provide, 
but  it  is — it  does  cross,  of  course,  many  thousands  of  knowledge 
sources.  So  probably  that  will  overtake  events  and  we  may  back  up 
to  what  is  an  emerging  standard  called  Z3950,  which  probably  will 
be  a  national  and  international  standard  that  everybody  can  com- 
ply with. 

Mr.  Boucher.  And  this  standard  is  evolving  naturally  on  its 
own? 

Dr.  LiNDBERG.  Well,  it's  evolving  through  the  proper  standard 
agencies  and  that's  supported  by  the  government.  We  are  members 
of  the  committee  as  we  II.  I  mean  there  are  processes  whereby  that 
happens. 

ASN.l  is  another  standard  that's  utilized  for  the  molecular  biol- 
ogy data.  So  I  mean  there  is  an  infrastructure  that  takes  care  of 
that. 

Mr.  Boucher.  We  provide  in  one  section  of  the  legislation  a  di- 
rection that  standard-setting  take  place,  and  to  the  extent  that  re- 
search is  necessary  in  order  to  elevate  the  capability  of  that  stand- 
ard we  provide  funds  for  that  as  well.  Is  that  an  appropriate  posi- 
tion? 

Dr.  LiNDBERG.  I  think  it  very  appropriate.  I  think  it  also  re- 
sponds in  part  to  Representative  Eshoo*^s  question  earlier  of  what 
should  be  done  to  bo  sure  v;e  don't  fossilize  overnight  and  settle  for 
what's  only  available  now.  And  I  think  the  answer  is  that  as  far 
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as  the  government  is  concerned  it  ought  to  continue  as  NSF  does 
right  now  to  buy  services  and  not  facilities,  and  insofar  as  possible 
not  specify  standards  in  their  purchasing.  I  mean  we  don't,  and  by 
and  large,  so  far  the  industry  has  overperformed.  And  where  there 
have  been  complaints,  it's  company  A  complaining  that  company  B 
is  moving  too  fast. 

I  mean  the  progress  has  really  been  remarkable,  and  it's  greater 
than  any  of  us  imagined.  But  we  definitely — there  is  absolutely  no- 
body in  the  government  side  of  HPCC  that  wants  to  see  the  govern- 
ment own  a  post  and  telegraph  system.  We  don't  want  that  at  all, 
and  at  present  nobody — the  government  doesn't  own  a  single 
switch  and  doesn't  want  to.  So  we  ought  to  make  sure  that  we  con- 
tinue to  buy  services  and  not  facilities,  hind  that  will  help  a  lot. 

Mr.  Boucher.  Good.  Mr.  Kalb. 

Mr.  Kalb.  Yes.  I'd  like  to  second  the  comment  about  the  need  for 
standards  in  this  area,  and  I  think  it's  a  very  appropriate  invest- 
ment. We  recently  had  a  fellow  from  NASA  Ames  come  over  to  our 
place  to  show  us  a  demonstration  of  a  prototype  he's  building  for 
accessing  these  various  libraries  and  based  on  library  science  using 
present  techniques,  and  the  thing  that  did  strike  me  was  that  he 
could  get  to  a  number  of  libraries  around  the  Nation,  but  if  you 
didn't  know  your  way  around,  if  you  didn't  know  how  to  make  the 
detailed  little  connections  and  things  like  that,  and  know  how  to 
work  with  different  standards  of  readability  and  things  like  that 
you  were  lost. 

I  couldn't  follow  him.  I  watched  in  amazement  as  he  navigated 
through  this  network,  but  I  can't  imagine  the  people  that  we're 
talking  about  getting  or  the  network  and  doing  this. 

The  National  Library  of  Medicine  has  been  working  on  this  a 
long  time  and  I  suspect  they  are  light  years  ahead  of  where  most 
of  the  libraries  are  individually,  and  then  collectively  I  don't  think 
there  is  a  lot  of  standardization  from  what  I  can  tell. 

Mr.  Boucher.  OKI  Other  comments?  Mr.  Gage. 

Mr.  Gage.  This  is  an  extremely  impoitant  point  because  after 
you  have  these  networks  and  after  you  write  things  and  you  put 
them  away  how  do  you  find  them  ai;ain?  Most  computer  people 
don't  read,  so  there's  not  much  library  experience.  The  library  com- 
munity in  standards  such  as  the  Anglo-Ainerican  cataloguing  rules 
deals  with  how  you  find  things.  How  do  you — what's  a  lawyer?  A 
lawyer  is  a  search  engine  that  knows  how  to  find  things.  So  these 
are  very  difficult  problems. 

To  go  to  Representative  Eshoo's  comment  or  question  about  what 
other  institutions  have  resources  available,  the  single  largest  de- 
pository of  stuff  to  read  is  inside  the  intelligence  agencies,  and 
there  when  you  put  something  away,  whether  it's  the  Albanian 
Times  or  whatever  you  intercepted  last  night,  you  have  to  find  it 
again  if  you're  going  to  go  argue  about  where  to  go  kill  the  right 
people  or  whatever  the  appropriate  discussion  is.  So  the  results  of 
quite  a  lot  of  accumulation  of  information  in  the  search  is  an  area 
of  the  most  intense  research,  and  how  does  one — the  normal  search 
engines  you  use  today,  define  one  word  within  five  words  of  that 
other  word  and  generate  the  full  text,  are  extremely  primitive. 
You'd  like  to  be  able  to  say  I'd  like  to  find  something  that  is  about 
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this  topic.  No,  that's  wrong.  Get  me  something  that's  more  like 
what  I  really  mean. 

And  those  search  devices — waste  was  mentioned — are  evolving 
extremely  rapidly  now.  That's  an  area  of— in  fact,  how  do  we  read 
our  mail  is  probably  the  most  single  important  thing  facing  anyone 
on  the  network,  and  any  additional  research  in  that  area  which 
combines  bibliographic  retrieval,  simple  questions  like  how  do  you 
really  spell  Dostoievsky?  Well,  you  don't  do  it  the  same  way  in 
France  as  you  do  it  in  the  United  States.  So,  if  you  attempt  to  find 
something  in  a  different  country,  then  you  have  a  difficult  time.  So 
unifying  bibliographic  standards,  in  view  of  the  enormous  flood  of 
information,  is  a  major  area  here,  and  here  is  where  there  is  an- 
other international  component  of  this. 

The  only  people  crazy  enough  to  spend  $2  billion  on  a  national 
library  project  are  the  French,  and  the  Bibliotheque  de  France 
project  will  allow  some  innovative  research  in  areas  which  we  sim- 
ply have  not  adequate  funds  to  accomplish.  And  so  linking  the  very 
advanced  work  at  National  Library  of  Medicine  with  the  work  in 
other  countries  to  attempt  to  put  things  away  and  find  them  should 
be  an  emphasis  in  this  legislation. 

Mr.  Boucher.  Yes,  Dr.  Herron. 

Dr.  Herron.  One  thing  that  no  one  has  mentioned  yet,  I  don't 
think,  is  that  there  is  a  need  to  be  able  to  share  much  more  than 
just  text.  And,  of  course,  all  of  the  text  isn't  available  yet,  but  in 
carrying  out  research  and  visualizing  scientific  results  and  sharing 
those  results,  and  also  communicating  a  lot  of  other  kinds  of  pic- 
tures, you  need  to  have  ways  to  transfer  large  amounts  of  data  cor- 
responding to  scientific  visualizations,  photographs,  charts,  graphs, 
tables,  and  these  things  are  great  treasure  troves  of  information, 
but  most  of  our  information  retrieval  software  doesn't  deal  with 
that  at  all. 

Mr.  Boucher.  OK.  Mr.  Gage,  let  me  return  to  a  point  that  you 
raised  earlier — in  fact,  it  was  central  to  your  testimony — concern- 
ing network  security.  It  was  mentioned  by  Dr.  Lindberg  in  terms 
of  developing  a  regime  whereby  intellectual  property  rights  can 
also  be  protected. 

We  have  a  section  in  the  bill  which  is  fairly  cryptic  and  basically 
says  that  research  and  development  funding  will  be  provided  net- 
work security  purposes.  Do  you  have  any  recommendations  for  us 
on  how  we  might  be  somewhat  more  elaborate  in  accomplishing 
that  goal?  Are  there  other  provisions  that  we  should  have  beyond 
that,  or  is  that  in  and  of  itself  sufficient? 

Mr.  Gage.  I  will  defer  to  Dr.  Diffie  on  this,  but  I  think  that's 
just,  cryptic  just— I'm  fine.  You  don't  want  to  be  too  detailed.  We 
are  moving  into  a  regime  now  where  a  generation  text  and  there 
are  several — two  other  categories  that  are  extremely  important. 
One  is  molecules.  Those  are  described  now  in  databases.  So  how  do 
you  find  the  molecule  you  want?  How  do  you  find  the  mirror  image 
of  the  molecule  you  want?  How  do  you  specify  that,  see  it  on  the 
screen,  interact  with  other  molecules  in  these  simulation  pro- 
grams? Very  serious  database  search  problem. 

Secondly,  how  do  you  find  and  use  smart  drawings,  and  by  that 
I  mean  when  someone  at  a  community  college  designs  a  circuit 
board  and  simulates  it  on  a  very  fast  computer  somewhere  on  the 
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net  it's  every  length  of  the  wire,  every  transistor  is  simulated.  It's 
a  drawing  which  could  just  be  via  touch  of  a  button  turned  into  a 
device.  How  do  you  find  those?  How  do  you  search  them? 

Now,  this  is  new  intellectual  property.  How  do  you  protect  this? 
I  believe  we  need  to  look  at  a  regime  where  copyright  really  has 
not  much  meaning  anymore.  I  mean  what's  a  copy  when  everything 
in  the  computer  is  a  copy.  It's  inherently  ill-defined. 

In  the  future  the  generation  of  new  text,  molecular  design  and 
smart  drawings,  computer-aided  design,  will  be  created  and  will  re- 
main in  computers,  and  transferred  and  copies  and  moved  around 
the  net  instantly.  So  the  access  to  that  data  provided  by  copjnight, 
that  is,  give  us  a  copy  and  let  us  make  it  available  for  the  elevation 
of  general  knowledge,  becomes  much  more  difficult.  People  will  stop 
saying  they  will  take  advantage  of  a  copyright  to  go  get  the  money 
for  their  intellectual  property  and  instead  rely  on  contract. 

And  I  think  we  will  see  an  alteration  in  the  legal  regimes  around 
the  intellectual  property,  and  I  assert,  and  I  have  deep  argu- 
ments— or  not  deep,  but  frequent  arguments  with  Dr.  Diffie.  But 
the  application  of  public  key  encryption,  in  fact,  allows  us  to 
change  the  regime  of  control  of  publication.  I  can  encrypt  it  just  for 
you  and  I  can  control  whether  you  read  it  or  not  by  altering  the 
keys  in  which  I  encrypt.  The  New  York  Times  and  Washington 
Post  could  make  editions  specifically  for  certain  people,  and  this  al- 
lows us,  I  think,  to  rethink  the  regimes  of  intellectual  property. 

Mr.  Boucher.  Well,  it  seems  to  me  that  that  raises  a  lot  of  in- 
triguing questions  that  go  beyond  the  scope  of  this  bill  such  as 
whether  we  need  a  whole  new  regime  of  copyright  protection  espe- 
cially geared  to  information  that  is  stored  and  transferred — stored 
in  comjjuters  and  transferred  across  computer  networks,  and  if 
you've  got  any  thoughts  about  the  extent  to  which  we  ought  to  do 
that.  One  of  the  other  burdens  that  I  bear  around  here  is  serving 
on  the  committee  that  has  copyright  responsibility,  so  we  can  take 
that  up  in  another  forum. 

But  I  gather  that  for  present  purposes  you  find  our  rather  cryptic 
provision  with  regard  to  R&D  on  network  security  to  be  appro- 
priate? Dr.  Diffie. 

Dr.  Diffie.  Well,  let  me  see.  I  want  to  say  that  I  never  argued 
with  Mr.  Gage  that  cryptography  couldn't  be  applied  to  these  prob- 
lems. I  think  what  I  pointed  out  was  a  paradox.  That  digital  data 
have  an  essentially  zero  marginal  cost  of  production,  and  that  if 
other  things  like  food  or  land  had  that  property,  we'd  dream  that 
we  wouldn't  have  wars. 

And  I  don't  question  the  value  of  copyright  in  allowing  people 
like  myself  to  make  a  living  as  authors.  But  I  think  that  we  now 
have  a  wonderful  new  phenomenon,  and  we  should  try  to  avoid 
chaining  it  merely  because  we  happen  to  know  how  to  bill  for 
things  that  were  expensive  to  manufacture.  And  I'd  very  much  love 
to  come  and  discuss  this  in  a  forum  that's  devoted  to  that. 

On  the  subject  of  the  language  in  the  bill  with  respect  to  com- 
puter security,  I  have  to  say  I  did  find  it  a  little  cryptic.  I  spent 
some  time  studying  it  with  people  last  night.  But  let  me  just  make 
a  very  broad  comment  about  this.  That  the  most — the  traditional 
view  of  communications  security  has  been  that  it's  sort  of  an  ar- 
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cane  security  technology  that's  only  of  value  to  the  military,  per- 
haps, and  some  people  with  very,  very  big  secrets  to  hide. 

And  I  want  to  submit  to  you,  and  this  is  expounded  in  the  writ- 
ten testimony,  that  the  most  important  security  measures  you  ever 
take  in  your  life  have  nothing  to  do  with  guards  and  badges  and 
walls  and  doors;  that  vou  recognize  your  family  and  your  friends 
and  your  colleagues;  that  you  sign  your  signature  to  the  bills,  to 
checks,  to  documents,  to  letters;  and  that  you  hold  private  con- 
versations, and  that  these  are  not  arcane  things.  These  are  the 
very  fabric  of  human  intercourse.  And  that  the  NREN  is  going  to 
A  be  a  testbed  for  what  amounts  to  the  fabric  of  future  society.  So 
/  the  decisions  we  make  on  these  seemingly  rather  technical  points 
today  are  actually  going  to  shape  the  structure  of  tomorrow's  soci- 
ety and  really  going  to  determine  whether  we  continue  to  have 
what  we  regard  as  a  free  society  or  whether  it  evolves  into  some- 
thing where  these  technicalities  somehow  by-pass  the  principiss  on 
which  the  country  was  founded. 

And  so  I  just  want  to  emphasize  to  you  I  think  this  is  an  exceed- 
ingly important  issue  here,  both  in  practical  terms  like  protecting 
our  networks  from  things  like  the  invasion  of  4  October  1988  by 
the  Morris  worm,  and  in  protecting  the  rights  of  individuals  to 
make  use  of  these  new  resources  to  stay  in  pursuit  of  the  same 
basic  principles  which  they  have  always  pursued  using  intellectual 
resources. 

Thank  you. 

Mr.  Boucher.  I  thank  you  for  that  statement  of  lofty  vision.  It 
inspires  us  even  further  toward  this  undertaking. 
Dr.  Weingarten. 

Dr.  Weingarten.  Yes.  In  fact,  I  would  like  to  follow  up  on  that 
a  bit  less  we  seem  to  be  just  promoters  of  overly  rosy  technological 
visions  of  the  future.  As  Dr.  Diffie  said,  we  are  really  talking  now 
about  changing  the  basic  fabric  of  our  society  the  way  we  change — 
we  exchange,  create  and  use  information,  and  that  in  so  many  deep 
ways  is  almost  the  definition  of  what  a  society  is.  It's  how  we  relate 
together.  And  there  is  a  host  of  issues  that  we  need  to  face  as  we 
engage  in  this  kind  of  technological  transformation — privacy,  intel- 
lectual property,  access,  and  freedom  of  speech — a  whole  host  of  in- 
formation policy  issues  that  we  need  to  face  and  that  need  to  ac- 
company any  program  of  development  of  this  technology. 

So  we  certainly  commend  that  section  of  the  bill:  In  fact,  if  any- 
thing, would  broaden  it  to  cover  these  other  issues. 

Mr.  Boucher.  Well,  that  is  a  fascinating  set  of  suggestions  and 
we  certainly  are  going  to  look  at  the  network  security  section  in 
somewhat  greater  detail  and  take  these  comments  into  account  as 
we  move  toward  mark  up  of  the  measure. 

I  just  have  one  additional  question  to  ask,  and  then  we'll  need 
to  adjourn  the  hearing.  I  have  to  go  over  to  the  National  Academy 
of  Sciences  this  morning  to  give  a  speech  on  the  high  speed  net- 
work, of  all  subjects.  So. 

Before  doing  that,  let  me  ask  you  this.  Let's  talk  Uttle  bit  about 
Japan  and  the  Japanese  market  with  respect  to  supercomputers. 
To  what  extent  today  are  the  supercomputers  and  the 
supercomputing  technology  that  is  manufactured  in  the  United 
States  made  available  in  the  Japanese  market?  I  understand  it  has 
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been  relatively  open  but  that  now  Japan  may  be  developing  this  in- 
dustry on  its  own,  with  government  support,  and  that  that  might 
have  some  effect  on  market  closure. 

And,  as  you  answer  this  question,  comment,  if  you  would,  also, 
on  the  extent  to  which  the  Japanese  government  is  directly  sup- 
porting the  kinds  of  activities  in  Japan  that  we  are  seeking  to  sup- 
port through  the  High  Performance  Computing  Program  here  m 
the  U.S. 

Yes,  Mr.  Masi. 

Mr.  Masi.  In  fact.  111  be  going  over  there  next  week.  It's  unfortu- 
nate this  hearing  wasn't  a  week  afler. 

But  the  openness  of  the  Japanese  market  to  U.S.  supercomputer/ 
high  performance  computer  companies  has  been  limited  at  best.  It 
has  been  relatively  open  in  the  commercial  sector,  and  it  has  been 
not  open  in  the  private — excuse  me — public  sector. 

That  is  not  to  say  that  there  haven't  been  on  occasion  pieces  of 
public  sector  business  that  have  been  awarded  to  U.S.  companies. 
They  were  done  without — quote-unquote — fair  and  open  competi- 
tion. Now,  essentially,  Fm  expressing  my  opinion,  obviously,  but  a 
number  of  years  of  experience  dealing  within  the  Japanese  market. 
They  were  essentially  set-asides.  In  situations,  public  sector  situa- 
tions where  there  have  been  competitions  the  U.S.  vendors  have 
found  a  very  difficult  time  to  compete. 

Now,  commonly  the  Japanese  computer  vendors  will  cite  the  U.S. 
market  as  the  same  example  of  having  barriers  to  entry.  Yet  the 
commercial  market  in  the  U.S.  is  free  and  open.  And  it  was  in  the 
fall  of  1984  when  Amdahl  Corporation,  I  believe,  began  to  market 
Fujitsu's  supercomputer  in  North  America,  and  it's  9  years  later 
and  there  may  be  2  or  3  commercial  companies  within  North  Amer- 
ica utilizing  Japanese  supercomputers. 

So  the  free  and  open  market,  certainly  the  commercial  market 
has  not  thrown  up  barriers  in  the  U.S.,  nor  for  that  matter  in 
Japan.  So  I  do  not  agree  with  some  of  the  arguments  that  have 
come  from  Japanese  computer  manufacturers. 

I  think  we  re  potentially  facing  a  third,  FU  call  it  incubation 
phase,  within  Japan.  The  first  one  started  with  IBM-type  products 
and  the  Japanese  recognition  of  the  need  to  develop  a  'domestic 
computer  industry.  I'd  say  that  the  second  incubation  phase  oc- 
curred in  the  mid-80s  with  Cray  Research,  Inc.  attempts  to  realize 
only  a  fraction  of  the  market  successes  in  the  public  sector  they  en- 
joyed both  in  the  United  States  and  in  Europe,  and  within  the 
last — I  think  it  was  yesterday  or  the  day  before,  the  third  promi- 
nent Japanese  computer  company  finally  announced  a  "MPr"  sys- 
tem. So  now  all  have  announced  systems. 

And  what  I'm  hoping  doesn't  occur  is  a  third  incubation  phase 
where  realizing  that  the  leadership  gap  is  increasing  between  the 
Japanese  computer  manufacturers  and  those  in  the  United  States 
that  there  is  not  a  period  where  it  becomes  very  difficult  for  U.S. 
American-based  companies  to  be  succesbAil  in  the  Japanese  mar- 
ket. 

Mr.  Boucher.  Can  you  talk  a  little  bit  about  the  extent  to  which 
Japan  is  providing  government  support  for  the  development  of  a 
new  generation  of  supercomputers  and  also  the  high  speed 
networking  technology? 
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Mr.  Masl  No,  I  do  not  have  specific  information  on  that.  I  only 
have  general  information.  So,  perhaps,  others  at  the  table  have 
more  specific  information. 

Mr.  Boucher  Okay.  Lef  s  call  on  other  witnesses.  Anyone  want 
to  comment  on  that  particiilar  question?  Would  anybody  else  like 
to  comment  on  the  general  openness  of  the  market?  Mr,  nalb. 

Mr.  Kalb.  Yes.  There  was,  you  know,  the  Fiflh  Generation  pro- 
gram that  came  to  a  conclusion  last  year  or  the  year  before  in 
which  the  Japanese  government  was  a  major  player  in  trying  to  de- 
velop new  technologies.  There  is  a  new  program  that  is  hneing  put 
in  place  in  which  they  have  actually  called  for  international  partici- 
pation from  other  companies,  but  I  think  that's  been  very  limited 
to  date.  So  the  Japanese  government,  from  my  knowledge,  has  been 
investing  reasonably  heavily  into  some  of  these  areas  and  providing 
a  significant  coordination  fimction. 

I  woidd  add  to  Mr.  Masi  

Mr.  Boucher.  Could  I  just  stop  you  for  a  second  and  ask  this? 
The  Fifth  Generation  program,  as  I  imderstand  it,  was  loosely 
characterized  as  artificial  intelligence.  Did  that  involve  massive 
parallel  processing  the  way  that  our  supercomputer  program  does? 

Mr.  Kalb.  Yes. 

Mr.  Boucher.  And  what  were  the  results  of  the  investment? 
What  did  they  produce? 

Mr.  Kalb.  Well,  it  did  involve  massively  parallel  systems,  or  par- 
allel systems  in  general,  because  their  concept  was  that  they  need- 
ed to  build  these  very  powerful  systems  in  order  to  execute  the  ar- 
tificial intelligence  programs.  The  results  were  not  particularly 
gooti.  In  fact,  I  have  neard  it  characterized  as  that  there  were  some 
embarrassments  that  came  forward  from  that,  which,  if  iJiijrthing, 
probably  has  to  this  point  anyway  delayed  some  of  the  major  com- 

Euter  corporations  from  making  a  new  investment.  They  seem  to 
ave  gotten  over  that  now  very  quickly  and  are  moving  forward  in 
the  massively  parallel  area. 

I  think  the  danger  for  American  companies  historically  comes 
from  the  fact  that  the  Japanese  market  cloes  a  switch  in  the  mid- 
dle. When  the  Japanese  market  has  traditionally  not  had  an  alter- 
nate product,  and  this  has  been  well-documented  with  chips  and 
various  other  systems,  you  can  make  some  level  of  progress.  As 
soon  as  there  has  been  a  competitive  product  in  these  very  impor- 
tant strategic  areas,  there's  this  major  switch  in  policy. 

I  know  Intel  documented  this  on  things  like  the  8080  and  stuff 
where  they  had  essentially  control  the  market  and  2  months  later 
they  were  out  of  business,  literally,  in  those  particular  fields.  And 
so  we  haven't  gotten  to  that  point  yet,  even  though  I  think  there 
is  some  foot  dragging  in  terms  of  buying  the  massively  parallel 
computers.  But  the  danger  will  come  from  an  American  market 
standpoint  later  down  when  there  really  are  viable  competitors. 
And  maybe  it  will  stay  open  this  time,  we  just  don't  know.  But  his- 
tory says  it  hasn't. 
Mr.  Boucher.  We  should  watch  that  development  very  closely. 
Are  other  members  of  the  subcommittee  seeking  recognition  at 
this  time?  Mr.  Barcia. 

Mr.  Barcia.  Thank  you  very  much,  Mr.  Chairman.  I  apologize  for 
my  tardiness  in  the  Subcommittee  this  morning,  but  I  do  nave  a 
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conflict  with  the  Subcommittee  on  Water  Resources.  They  are  dis- 
cussing the  reauthorization  of  the  Clean  Water  Act  this  morning. 
But  I  would  like  to  make  a  statement,  Mr.  Chairman,  and  thank 
you  for  holding  this  hearing  and  thank  the  distinguished  members 
of  the  panel  for  their  testimony,  and  say  that  I  do  have  a  request 
for  the  chair.  And  would  ask  for  unanimous  consent  of  the  commit- 
tee to  submit  testimony  on  behalf  of  the  Consortium  for  Inter- 
national Earth  Science  Information  Network,  based  in  my  Fifth 
Congressional  District  back  in  Michigan,  and  also  request  an  addi- 
tional 5  legislative  days  to  submit  it  to  the  Subcommittee. 

Mr.  Boucher.  Without  objection,  that  time  will  be  granted  and 
we  will  receive  that  testimony  for  the  record. 

Mr.  Barcia.  Thank  you  very  much,  Mr.  Chairman. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Barcia. 

I  don't  have  any  further  questions.  Ms.  Eshoo,  anything? 

I  would  like  on  behalf  of  the  Subcommittee  to  express  our  appre- 
ciation to  all  of  you  for  being  here  this  morning.  We've  been  at  this 
2V2  hours.  It's  been  extremely  interesting  to  us  and  very  inform- 
ative, and  we  will  take  into  account  all  of  your  recommendations, 
written  and  oral,  as  we  move  this  measure  toward  enactment  dur- 
ing the  course  of  this  month. 

With  the  Subcommittee's  thanks  to  these  witnesses,  this  hearing 
is  adjourned. 

[Whereupon,  at  11:30  a.m.,  the  subcommittee  was  adjourned,  to 
reconvene  subject  to  the  call  of  the  chair.] 
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SUBCOMMITTEE  MARKUP  OF  H.R.  1757— THE 
IHGH  PERFORMANCE  COMPUTING  AND 
HIGH  SPEED  NETWORKING  APPLICATIONS 
ACT  OF  1993 


y     THURSDAY,  JTONE  17,  1993 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 

Subcommittee  on  Science, 

Washington,  DC. 
The  subcommittee  met,  pursuant  to  call,  at  10:11  a.m.,  in  room 
2318,  Raybum  House  Office  Building,  Hon.  Rick  Boucher  (chc^ir- 
man  of  the  subcommittee)  presiding. 
Mr.  Boucher.  The  subcommittee  will  come  to  order. 
This  morning  the  Subcommittee  on  Science  is  meeting  for  the 
purpose  of  marking  up  legislation  on  H.R.  1757,  the  High  Perform- 
ance Computing  and  High  Speed  Networking  Applications  Act  of 
1993.  The  Chair  now  calls  up  H.R.  1757,  the  High  Performance 
Computing  and  High  Speed  Networking  Applications  Act  of  1993. 

The  original  bill  and  an  amendment  in  the  nature  of  a  substitute 
are  before  the  members.  An  explanation  of  the  differences  between 
the  two  versions  of  the  bill  is  also  before  the  members. 
[The  information  foUo^'^s:] 

(385) 
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SUMMARY  OF  DIFFERENCES  BETWEEN  H.R.1757  AS  INTRODUCED 
AND  THE  BOUCHER  SUBSTITUTE  AMENDMENT 


The  Boucher  substitute  amendment  makes  the  following  modifications  to  H.R.  1757,  as 
introduced  (bill  section  references  arc  for  the  bill  as  introduced): 

1.  The  short  title  of  the  bill  is  changed  to  the  "National  Information  Infrastructure  Act  of 
1993-. 

2.  A  requirement  to  promote  development  of  interconnected  and  interoperable  information 
systems  is  added  to  the  provision  [Sec.  301(c)]  which  esublishcs  the  applications  pTogram. 

3.  The  requirement  for  the  OSTP  Director  to  appoint  a  member  of  his  staff  as  coordinator 
for  the  high  pcrfomancc  computing  and  applications  programs  [Sec.  304]  is  deleted.  The 
Administration  recommended  this  change  because  a  coordinator  for  the  program  has  been 
appointed  (Dr.  Donald  Lindbcrg,  the  Director  of  the  National  Library  of  Medicine)  and  the 
provision  would  limit  the  Director's  flexibility  in  allocating  his  staffs  responsibilities. 

4.  The  network  connections  program  [Sec.  306]  is  modified  by  requiring  that  the  National 
Telecommunications  and  Information  Administration  (NTIA)  participate  in  implementing  the 
prognun.  A  three-year  authorization  is  provided  for  NUA:  $54  million  for  FY  1994,  $150 
million  for  FY  1995 » and  $150  million  for  FY  1996.  The  authorization  for  NSF  is  reduced  and 
changed  from  five  to  three  years:  $15  million  for  FY  1994»  $30  million  for  FY  1995,  and  $50 
million  for  FY  1996. 

5.  Authorized  research  activities  for  support  of  applications  [Sec.  307]  arc  expanded  to 
include  research  in  the  social  sciences  and  research  to  provide  the  means  to  manage  and  protect 
copyrighted  infonnation.  The  five-year  authorization  for  this  section  is  reduced  from  $141 
million  to  $81  million. 

6.  The  five-year  authorization  for  the  education  applications  [Sec.  308]  is  reduced  from 
$364  millior.  to  $271  million. 

7.  Support  for  basic  research  leading  to  new  technologies  with  c?inical  uses  is  added  to 
activities  authorized  under  applications  for  clinical  information  systems  [Sec.  309(b)].  The  five- 
year  authorization  for  health  care  applications  is  reduced  from  $364  million  to  $328  million. 

8.  Authorized  activities  for  library  applications  [Sec.  310]  aic  expanded  to  include  the 
development  of  mechanisms  for  protecting  copyrighted  materials  in  electronic  form.  The  five- 
year  authorization  for  this  section  is  reduced  from  $245  million  to  $152  million. 

9.  The  requirement  is  added  that  the  President  designate  a  lead  agency  to  implement 
authorized  activities  for  applications  for  govenmient  information  [Sec.  31 1]  and  to  issue  policy 
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guidelines  for  relevant  federal  programs.  The  five-year  authorization  for  this  section  is  reduced 
from  $118  miUion  to  $74  million. 

10.  The  amendment  to  the  High  Pcifonnance  Computing  Act  (HPC)  of  1991  regarding  the 
advisory  committee  [Scc.43  is  modified  to  designate  the  OSTP  Director,  rather  than  the 
President,  as  the  appointing  official  for  committee  members.  In  addition,  a  new  provision  is 
added  which  requires  the  committee  to  meet  at  least  miually  to  receive  public  testimony  on  the 
planning  ami  imptementation  of  the  applications  program  and  to  provide  a  repon  to  Congress 
and  the  OSTP  Director  on  its  findings  and  recommendations. 

11.  The  ameod-flcnt  to  the  HPC  Act  of  1991  regarding  the  National  Research  and  Education 
Nctwofk  [Sec.  53  is  modified  by  replacing  the  18  month  delay  in  imposing  restrictions  on  use 
of  federal  experimental  test  bed  networks  with  a  date  specified  by  the  OSTP  Direaor,  which 
shall  be  the  earliest  date  on  which  implementation  of  the  restriction  is  technically  feasible.  Also 
regarding  the  restriction  on  use  of  test  bed  networks,  factors  are  specified  which  are  to  be  used 
in  dctennining  whether  commercial  nerworic  services  are  satisfectorily  available.  Finally,  a 
provision  is  added  to  require  that  dau  communications  networks  developed  under  the  Act  be 
through  purchase  of  standard  commercial  services  whenever  feasible. 

12.  The  provision  for  esublishing  an  additional  associate  director  at  OSTP  for  overseeing 
federal  efforts  to  disseminate  scientific  and  technical  information  [Sec.  6]  is  deleted,  consistent 
with  the  reconuneodation  of  the  Administratiofi. 
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SECXION-BY-SECTION  ANALYSIS 
OF  THE 

BOUCHER  SUBSTITUTE  AMENDMENT  TO  H.R.  1757 


Section  1 .  Short  Title. 

The  short  title  of  the  bill  is  the  "National  Information  Infrastructure  Act  of  1993." 
Section  2.  Findings. 

The  bill  cites  the  opportunities  and  benefits  to  society  of  developing  applications  of 
computing  and  networicing  technologies  resulting  from  the  R&D  activities  under  the  High- 
Performance  Computing  Act  of  1991.  The  need  is  expressed  for  a  coordinated,  interagency 
program  to  develop  such  applications  for  the  benefit  of  society. 

Section  3.  Applications  of  the  High-Performance  Computing  Program. 

The  bill  amends  the  High-Performancc  Computing  (HPC)  Act  of  1991  by  adding  a  new 
Title  m  having  the  following  sections: 

Section  301 .  Establishment  of  Applications  Program. 

The  Director  of  the  Office  of  Science  and  Technology  Policy  (OSTP),  through 
the  Federal  Coordinating  Council  for  Science,  Engineering,  and  Technology  (FCCSET), 
is  charged  to  establish  an  interagency  program  to  develop  applications  of  computing  and 
networking  technologies  for  education,  libraries,  health  care,  the  provision  of  government 
information,  and  other  appropriate  fields.  The  program  is  required  to  focus  on 
applications  accessible  and  usable  by  all  citizens,  and  a  plan  is  required  which  establishes 
the  goals  and  proposed  activities  under  the  program.  The  President  designates  the  federal 
agencies  which  will  participate  in  the  applications  program. 

The  applications  program  is  required  to  involve  cc*st  sharing  and  partnerships 
among  participating  federal  agencies.  State  and  local  governments,  and  the  private  sector. 
The  participating  federal  agencies  are  directed  to  give  special  consideration  to  promoting 
interconnected  and  interoperable  information  systems  in  selecting  awards  under  the 
applications  program. 

Section  302.  Plan  for  Computing  and  Networking  Applications. 

The  five-year  applications  plan  must  specify  program  priorities  and  goals,  agency 
responsibilities,  and  funding  levels  by  goal  and  by  agency.  Each  biennial  submission  of 
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the  plan  to  Congress  must  include  a  summary  of  accomplishments,  an  evaluation  of 
progress  and  problems,  and  recommendations  for  needed  congressional  assistance  in 
implementing  the  plan. 

Section  303.  Responsibilities  of  the  FCCSET. 

The  FCCSET  is  responsible  for  development  o:  the  applications  plan,  for 
coordination  of  the  appUcaiions  program,  and  for  providing  OMB,  prior  to  release  of  the 
President's  budget  request,  with  an  assessment  of  the  consistency  with  the  plan  of  each 
paiticipaiing  agency's  budget  estimate. 

Section  304.  Notification  Requirement. 

Each  agency  paiticipaiing  in  the  applications  program  is  required  to  identify  for 
OMB  at  the  time  of  submittal  of  its  budget  request  those  portions  of  iu  budget  that  are 
included  in  the  plan  or  that  help  support  the  goals  of  the  plan.  OMB  is  required  to 
review  the  agency  submissions  in  Ught  of  the  appUcations  plan  and  to  indicate  in  the 
President's  budget  request  the  portion  of  each  agency's  request  that  supports  the  plan. 

Section  305.  Network  Access. 

As  part  of  the  plan,  the  National  Science  Foundation  (NSF)  and  the  National 
Telecommunications  and  Infoiraation  Administration  (NTTA)  are  tasked  to  assist,  on  the 
basis  of  cost  sharing,  educational  instimtions  at  all  levels,  Ubiarics,  museums,  and  State 
and  local  governments  to  interconnect  and  to  connect  to  the  Internet.  In  addition, 
instructional  programs  are  authorized  to  train  teachers,  students,  Ubrarians,  and  local 
government  personnel  in  the  use  of  computer  networks  and  the  Imeniet,  in  particular. 
FinaUy,  the  OSTP  Director  is  required  to  provide  a  report  to  Congress  of  an  examination 
of  the  level  of  connectivity  of  schooU,  Ubraries,  and  SUte  and  local  government  offices 
to  the  Internet,  an  estimate  of  the  cost  of  universal  access,  and  recommendations  for 
ways  to  expand  connectivity. 

A  thiee-year  authorization  is  provided  for  NSF:  $15  mUlion  for  FY  1994,  $30 
million  for  FY  1995,  and  $50  million  for  FY  1996.  A  thiec-year  authorization  is 
provided  for  NTIA:  $54  million  for  FY  1994.  $150  milHon  for  FY  1995,  and  $150 
million  for  FY  1996. 

Section  306.  Research  in  Support  of  Applications. 

The  plan  is  required  to  specify  research  activities  to  address  issues  underlying  all 
of  the  computing  and  networking  appUcations  being  developed,  including  research 
aaivities  in  the  social  sciences.  The  plan  must  address  research  needed  to  provide  the 
means  to  assure  nctworic  security  and  privacy,  including  the  management  and  protection 
of  copyrighted  infonnation,  and  research  to  develop  and  demonstrate  user-friendly 
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network  interfaces. 

A  five-year  authorization  is  provided:  S6  million  for  FY  1994.,  $15  nnllion  for 
FY  1995,  $20  million  for  FY  1996,  $20  miUion  for  FY  1997,  and  $20  million  for  FY 
1998. 

Section  307.  Applications  for  Education. 

The  plan  is  requircd  to  specify  applications  for  education  at  all  levels. 
Activities  under  the  plan  must  include:  projects  to  demonstrate  the  educational  uses  of 
the  Internet:  development  of  hardware  systems,  software  and  networks  for  teacher 
training  and  iniormal  education:  and  development  of  educational  software. 

The  plan  is  required  to  include  projects  which  address  K>12  education  and  which 
strengthen  ongoing  educational  reform  activities.  Authorized  projects  include:  provision 
for  connections  among  schools  in  local  regions  and  for  connection  to  the  Internet, 
addressing  the  needs  of  both  rural  and  urban  areas;  collection  and  dissemination  of 
effective  educational  programs  available  via  the  Internet;  development  of  undergraduate 
courses  on  educational  applications  of  computing  and  networking  for  teachers  in  training; 
and  development  of  educational  software  designed  for  collaborative  use  over  the  Internet. 

A  five-year  authorization  is  provided  for  NSF:  $16  million  for  FY  1994,  $45 
million  for  FY  1995,  $60  million  for  FY  1996,  $75  million  for  FY  1997,  and  $75 
mUUon  for  FY  1998. 

Section  308.  Applications  for  Health  Care. 

The  plan  is  required  to  specify  applications  for  use  in  the  health  care  sector.  In 
the  area  of  clinical  information  systems,  authorized  projects  include:  test  bed  networks 
to  link  h^th  providers  in  a  variety  of  settings  to  enable  sharing  of  medical  images  and 
records;  development  of  technologies  to  manipulate  and  use  diagnostic  images  and 
records,  and  basic  research  leading  to  new  technologies  with  clinical  uses,  such  as  virtual 
reality;  and  development  of  database  technology  for  better  access  to  medical  information. 

To  provide  health  information  to  the  public,  projects  are  authorized  to:  develop 
network  and  database  technologies  for  distribution  of  interactive  health  promotion 
information;  establish  pilot  programs  to  develop  and  to  assess  the  effectiveness  and  cost 
efficiency  of  interactive  materials  to  assist  patients  in  deciding  among  health  care  options; 
develop  user-friendly  human/computer  iiiterfaces  for  non-specialists  in  computer 
technology;  and  develop  technologies  to  provide  individuals  with  customized  health 
information. 

Finally,  projects  are  authorized  to  develop  test  bed  networks  and  collaborative 
technology  (1)  to  enable  health  and  human  service  providers  to  work  together  in 
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deyvcring  coordLiated  care  for  at-risk  populations,  (2)  to  enable  health  care  providers  to 
obtain  on-line  access  to  health  promotion  aixl  disease  prevention  recommendations  from 
Public  Health  Service  agencies^  and  (3)  i>  guide  and  assist  clinicians  in  providing 
treatment  and  advice  to  patients  and  to  facilitate  gathering  population  data  sets  on  the 
efficacy  of  treatments  and  on  national  health  trends. 

A  five-year  authorization  is  provided  for  HHS:  $22  million  for  FV  1994  $54 
million  for  FY  1995,  $72  million  for  FY  1996,  $90  million  for  1997  and  $90 
million  for  FY  1998. 

Section  309.  Applications  for  Libraries. 

The  plan  is  required  to  specify  projects  that  will  aUow  for  development  of  digital 
libraries  of  electronic  infonnation.  Specific  projects  authorized  include  development  of 
ways  to  accurately  digitize,  organize  and  store  laige  quantiUcs  of  eloctionic  information, 
mcluding  development  of  means  for  protecting  copyrighted  material  in  electronic  form;' 
development  of  software  for  searching  and  manipulating  yich  digital  libraries;  and 
dwclopment  of  user-friendly  technologies,  and  associated  tiaining  of  users,  for  use  of 
networked  digital  libraries. 

Prototype  digital  libraries,  providing  public  access  via  the  Internet,  are  to  be 
devctoped  to  serve  as  test  beds  for  the  concepts  and  methods  authorized  under  this 
section.  These  prototypes  are  to  serve  as  assessment  tools  in  the  utility  and  value  oi 
digital  libraries  and  of  the  technologies  available  for  using  them.  FinaUy,  NASA  is 
required  to  develop  daubascs  of  software  and  remote-sensing  images  to  be  made 
available  via  the  Internet. 

A  five-year  authorization  is  provided  for  NSF:  $8  million  for  FY  1994  $16 
million  for  FY  1995,  $22  million  for  FY  1996,  $32  million  for  FY  1997,  and  $32 
million  for  FY  1998.  A  five-year  authorization  is  provided  for  NASA:  $4  niiUior,  for 
FY  1994,  $8  million  for  FY  1995,  $10  million  for  FY  1996,  $12  million  for  FY  1997 
and  $12  million  for  FY  1998. 

Section  310.  Applications  for  Government  Information. 

The  plan  is  required  to  specify  applications  to  provide  improved  public  access  to 
mformation  generated  by  federal,  state  and  k)cal  govcmm&its.  -nic  President  is  requiicd 
to  designate  a  lead  agency  for  implemcrting  this  part  of  the  plan  and  for  issuing  policy 
guidelines  for  federal  activities.  Projects  are  authorized  to  connect  depository  libraries 
and  other  sources  of  government  information  to  the  Internet  and  to  demonstrate 
technologies  to  facilitttc  use  of  govcmriicnt  information  to  support  research  and 
education,  economic  development,  and  an  informed  citizenry.  A  specific  rcquiieineot 
is  included  to  establish  an  inventory/locator  system  for  federal  information  accessible  via 
the  Internet. 
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A  five-year  authorization  is  provided:  S4  million  for  FY  1994.  $12  million  for 
FY  1995.  $16  million  for  FY  1996.  $21  million  for  FY  1997,  and  $21  million  for  FY 
1998. 

Section  4.  High-Performance  Computing  and  Applications  Advisory  Committee. 

The  bill  amends  subsection  101  (b)  of  the  HPC  Act  of  1991 ,  which  establishes  an  advisory 
committee  for  the  HPC  Program.  The  amendment  assigns  the  responsibility  for  appointing  the 
advisory  committee  to  the  OSTP  Director  and  broadens  the  scope  of  the  committee  to  encompass 
the  applications  activities  authorized  by  the  new  Title  m.  The  membership  of  the  committee  is 
expanded  to  include  representation  from  all  parts  of  the  education  community  and  from 
consumer  and  public  interest  groups. 

The  advisory  committee  is  required  to  meet  at  least  annually  for  the  purpose  of  receiving 
public  testimony  on  the  planning  and  implementation  of  the  applications  program  and  to  provide 
an  annual  report  to  the  OSTP  Direaor  and  Congress  on  its  findings  and  recommendations. 

Section  5.  National  Research  and  Education  Network  Amendments. 

Amendments  arc  made  to  section  102  of  the  HPC  Act  of  1991.  which  establishes  the 
National  Research  and  Education  Network  (NREN)  in  order  to  define  a  revised  NREN  Program 
having  three  components:  (1)  research  and  development  of  networking  software  and  hardware 
required  for  achieving  gigabit  data  transmission  rates,  (2)  experimental  test  bed  networks  to 
develop  and  demonstrate  advanced  networking  technologies  and  to  support  applications  requiring 
levels  of  network  capabilities  not  commercially  available,  and  (3)  provision  of  support  for 
researchers,  educators  and  students  to  obtain  access  to  ajid  use  of  the  Internet  for  purposes 
consistent  with  the  Act.  Reports  to  Congress  are  required  which  specify  a  plan  for  achieving 
the  goals  of  component  (3)  defined  above,  and  which  describe  annual  progress  toward 
implementation  of  the  plan. 

Use  of  experimental  test  bed  networks  for  purposes  other  than  those  specified  under  (1) 
and  (2)  above  is  prohibited  if  satisfactory  commercial  networic  services  arc  available.  This 
prohibition  becomes  effective  on  the  earliest  date  on  which  implementation  is  technically 
feasible.  The  OSTP  Director  is  required  to  specify  the  date  in  a  report  to  Congress. 

A  provision  is  added  to  require  that  data  communications  networks  developed  under  the 
Act  be  through  purchase  of  standard  commercial  services  whenever  feasible  in  order  to  minimize 
federal  investment  in  network  hardware  and  software. 

Section  6.  Conforming  Amendments. 
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Sumiiiary  of  H.R.  1757  As  Intnxiuccd 


The  proposed  legisUlion  amends  the  High  Pcrfonnance  Computing  (HPC)  Act  of  1991 
to  establish  an  interagency  program  for  dcvetopmem  of  applicaUons  of  computing  and 
networking  technologies  for  education,  libraries,  health  care,  the  provision  of  government 
mformauon,  and  other  appropriate  fields.  The  Director  of  the  Office  of  Science  and  Technology 
Policy  (OSTP)  IS  required  to  develop  a  program  plan,  including  specification  of  agency  roles  and 
proposed  ftinding  levels.  The  program  must  focus  on  applications  which  are  accessible  and 
usable  by  all  citizens. 

The  following  program  components  are  required: 

1.  Nctwori;  Ac«».  As  part  of  the  applications  plan,  NSF  is  tasked  to  assist  educational 
msotutions  at  aU  levels,  libraries,  and  local  govt:nmicnts  to  establish  local  networks  and  to 
connect  to  the  Intcnact  (the  network  of  interoperable  public  and  private  packet-switched  data 
networks).  A  five-year  authorization  is  provided  for  NSF  totaling  $310  million. 

2.  Rcsarch  in  Suppon  of  Applicailong-  The  plan  is  required  to  specify  research  activities  to 
address  issues  underlying  aU  of  the  computing  and  networking  applications  being  developed, 
especially  research  needed  to  provide  tiic  means  to  assure  network  security  and  privacy  and 
research  to  develop  and  demonstrate  user-friendly  network  interfaces.  A  five-year  authorizatioa 
IS  provided  totaling  $150  million. 

^'  AppliCitiftn^  for  fiducation.  The  pUn  is  required  to  ^ify  applications  for  education  at  all 
levels.  Activities  must  include:  demonstrations  of  the  educational  uses  of  the  Internet- 
development  of  hardware  :ystems,  software  and  nctworics  for  teacher  training  and  for  formal  and 
mforraaJ  education;  and  provision  for  connections  among  schools  in  local  regions  and  for 
connection  to  the  Internet.  A  five-year  authorization  is  provided  for  NSF  totaling  $364  million. 

^'  Application??  for  HcaJlh  Care.  The  plan  is  required  to  specify  applications  for  use  in  the 
health  care  sector,  including  development  of  clinical  information  systems,  provision  of  health 
mformation  to  the  public,  and  development  of  healtii  delivery  systems  and  popuUtion  data  sets 
A  five-year  auUwrization  is  provided  for  HHS  touUng  $364  million. 

^:  Appligatigns  for  Librariy^S.    The  plan  is  required  to  specify  projects  that  will  enable 
digitization,  organization  and  storage  of  large  quantities  of  electronic  information:  and  will 
develop  software  for  searching  and  manipulating  digital  libraries.  Prototype  digital  libiaries 
providmg  pubUc  access  vu  tiic  Internet,  arc  to  be  developed  to  serve  as  testbeds  for  tiiese 
technologies.  A  five-year  authorization  is  provided  for  NSF  and  NASA  totaling  $245  million. 

6.  Applications  for  Government  Information  The  plan  is  required  to  specify  applications  tc 
provide  improved  public  access  to  information  generated  by  federal,  state  and  local  governments, 
including  connections  for  depository  Ubraries  to  the  Internet  and  a  requiiemem  to  esubUsh  a 
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locator  system  for  federal  infonnation  accessible  via  the  Internet.  A  five-year  authorization  is 
provided  totaling  $1 18  million. 

In  other  amendments  to  the  HPC  Aa  of  1991 ,  the  scope  of  the  public  advisory  committee 
to  the  program  is  broadened  to  encompass  the  applications  activities,  and  the  membership  of  the 
committee  is  expanded  to  include  rcprescnution  from  the  K>12  education  community  and  from 
consumer  and  public  interest  groups.  Amendments  are  made  to  the  portion  of  the  HPC  Aa  of 
1991  which  establishes  the  National  Research  and  Education  Nctworic  (NREN)  in  order  to  define 
a  revised  NREN  Program  having  three  components:  (1)  research  and  development  required  for 
achieving  gigabit  data  transmission  rates.  (2)  test  bed  networks  to  demonstrate  advanced 
networking  technologies  and  to  support  applications  requiring  levels  of  network  performance  not 
otherwise  available,  and  (3)  provision  of  support  for  researchers,  educators  and  students  to 
obtain  access  to  and  use  of  the  Internet  for  purposes  consistent  with  the  Aa.  Reports  to 
Congress  are  required  which  specify  a  plan  for  achieving  the  goals  of  component  (3)  defined 
above,  and  which  describe  annual  progress  toward  implementation  of  the  plan. 

Finally,  the  bill  amends  the  National  Science  and  Technology  Policy,  Organization,  and 
Priorities  Act  of  1976  by  (1)  adding  an  additional «  presidentially  appointed  Associate  Director 
for  OSTP  to  oversee  federal  efforts  to  disseminate  scientific  and  technical  information  and  (2) 
adding  to  the  functions  of  the  OSTP  Director  the  task  of  assisting  the  President  in  disseminating 
scientific  and  technical  information. 
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SECTION-BY-SECTION  ANALYSIS 
OF  H.R.  1757  AS  INTRODUCED 


Section  1 .  Short  Title. 

The  short  title  of  the  bill  is  the  "High  Performance  Computing  and  High  Speed 
Networking  Applications  Act  of  1993." 

Section  2.  Findings. 

The  bill  cites  the  opporoinities  and  benefits  to  society  of  developing  applications  of 
computing  and  networking  technologies  resulting  from  the  R&D  activities  under  the  High- 
performance  Computing  Act  of  1991.  The  need  is  expressed  for  a  coordinated,  interagency 
program  to  develop  such  applications  for  the  benefit  of  society. 

Section  3.  Applications  of  the  High-Performance  Computing  Program. 

The  bili  amends  the  High-Performance  Computing  (HPC)  Act  of  1991  by  aikling  a  new 
Titie  m  having  the  following  seaions: 

Section  301.  Establishment  of  Applications  Program. 

The  Director  of  the  Office  of  Science  and  Technology  Policy  (OSTP),  tiirough 
the  Fedenl  Coordinating  Council  for  Science,  Engineering,  and  Technology  (FCCSBT), 
is  c'naiged  to  establish  an  interagency  program  to  develop  applications  of  computing  and 
networking  technologies  for  education,  libraries,  health  care,  the  provision  of  government 
information,  and  other  appropriate  fields.  The  progrjm  is  required  to  focus  on 
applications  accessible  and  usable  by  all  citizens,  and  a  plan  is  required  which  esublishes 
the  goals  and  proposed  activities  under  the  program.  The  President  designates  the  federal 
agencies  which  will  participate  in  the  applications  program. 


Section  302.  Plan  for  Computing  arid  Networking  Applications. 

The  five-year  applications  plan  must  specify  program  priorities  and  goals,  agency 
responsibilities,  and  funding  levels  by  goal  and  by  agency.  The  applications  program  is 
expected  to  involve  cost  sharing  and  partnership  arrangements  with  non-federal  entities. 
In  addition,  each  biennial  submission  of  the  plan  to  Congress  must  include  a  summary 
of  accomplishments,  an  evaluation  of  progress  and  problems,  and  recommendations  for 
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needed  congrc%sional  assistance  in  implementing  the  plan. 

Section  303.  Responsibilities  of  ihe  Council 

The  FCCSET  is  responsible  for  development  of  the  applications  plan,  for 
coordination  of  the  applications  program,  and  for  providing  OMB,  prior  to  release  of  the 
President's  budget  request,  with  a  review  of  each  participating  agency's  budget  estimate 
in  the  context  of  the  plan. 

Section  304.  Coordinator. 

The  OSTP  Director  is  required  to  designate  a  member  of  the  OSTP  staff  to  be 
responsible  for  reviewing  agency  activities  in  order  to  assess  compliance  with  the  goals 
of  the  high  performance  computing  and  applications  programs,  for  assisting  with  overall 
coordination  of  agency  activities,  and  for  providing  the  point  of  conuct  for  the  programs 
for  Congress  and  the  public. 

Section  305.  Agency  Reports. 

Each  agency  participating  in  the  applications  program  is  required  to  provide  to 
OMB  at  the  time  of  submittal  of  its  budget  request  a  report  identifying  those  portions  of 
its  budget  that  are  included  in  the  plan  or  that  help  support  the  goals  of  the  plan.  OMB 
is  required  to  review  the  agency  reports  in  light  of  the  applications  plan  and  to  indicate 
in  the  President's  budget  request  the  portion  of  each  agency's  request  that  supports  the 
plan. 

Section  306.  Network  Access. 

As  part  of  the  plan,  the  National  Science  Foundation  (NSF)  is  tasked  to  assist 
educational  institutions  at  all  levels,  libraries,  and  local  governments  to  establish  local 
networks  and  to  connect  to  the  Internet.  In  addition,  instructional  programs  are 
authorized  to  train  teachers,  students,  librarians,  and  local  government  personnel  in  the 
use  of  computer  networks  and  the  Internet,  in  particular.  Finally,  the  OSTP  Director  is 
required  to  provide  a  report  to  Congress  of  an  examination  of  the  level  of  connectivity 
of  schools,  libraries,  and  local  government  offices  to  the  Internet,  an  estinutc  of  the  cost 
of  univcml  access,  and  recommendations  for  ways  to  expand  connectivity. 

A  five-year  authorization  is  provided  for  NSF:  $20  million  for  FY  1994,  $60 
miUion  for  FY  1995,  $70  milhon  for  FY  1996,  $80  miUkm  for  Fy  1997.  and  $80  million 
for  FY  1998. 

Section  307.  Research  in  Support  of  Applications. 

The  plan  is  required  to  specify  research  activities  to  address  issues  underlying  all 
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of  the  computing  and  neiworidng  a^lications  being  developed.  The  plan  must  include 
research  needed  to  provide  the  mcins  to  assure  network  security  and  privacy.  ;\s  well  as 
research  to  develop  and  demonstrUe  user-friendly  network  interfaces. 

A  five-year  authorization  is  provided:  $10  million  for  FY  1994.  $30  million  for 
FY  1995,  $35  million  for  FY  1996,  $38  mUlion  for  FY  1997,  and  $38  miUion  for  FY 
1998. 

Section  308.  Applications  for  Education. 

The  plan  is  required  to  specify  applications  for  education  at  all  levels. 
Activities  under  the  plan  must  include:  projects  to  demonstrate  the  educational  uses  of 
the  Internet;  development  of  hardware  systems,  software  and  networks  for  teacher 
training  and  infonnal  education;  and  development  of  educational  software. 

The  plan  is  required  to  include  projects  which  address  K-12  education  and  which 
strengthen  ongoing  educational  refonn  activities.  Authorized  projects  include:  provision 
for  connections  among  schools  in  local  r^ons  and  fci  connection  to  the  Internet, 
addressing  the  needs  of  both  rural  and  urban  areas;  collection  and  dissemination  of 
effective  educational  programs  available  via  the  Internet;  development  of  undergraduate 
courses  on  educational  s^lications  of  computing  and  networking  for  teachers  in  tnuning; 
and  development  of  educational  software  designed  for  collaborative  use  over  the  Internet. 


A  five-year  authorization  is  provided  for  NSF:  $24  million  for  FY  1994,  $70 
million  for  FY  1995,  $82  million  for  FY  1996.  $94  million  for  FY  1997,  and  $94 
million  for  FY  1998. 

Section  309.  Applications  for  Health  Care. 

Tlie  plan  is  required  to  specify  applications  for  use  in  the  health  care  sector.  In 
the  area  of  clinical  inforroatioo  syf^ems,  authorized  projects  include:  testbed  networks 
to  link  heattb  provxlen  in  a  variety  of  settings  to  enable  sharing  of  medical  images  met 
records;  developmeiH  of  tech»'jk>gies  to  nunipulate  and  use  diagnostic  images  and 
records,  and  developmett  of  ik^  technologies  with  ciinical  uses,  such  as  virtual  reality; 
and  devek^pmeat  of  dttabaae  t6chiiok>gy  for  better  access  to  medkal  information. 

To  piovkte  health  infoimatk»  to  the  pubUc.  pnjects  are  authorized  devek)p 
network  and  database  technok>gies  for  distributkm  of  inteiMive  health  pn>niotkm 
information;  establish  pikx  programs  to  devek)p  and  to  assess  the  effectiveness  and  cost 
efficieocy  of  interactive  materials  to  assist  patients  in  deckling  among  health  care  optk)tts; 
devek)p  user-friendly  human/computer  interfaces  for  noo-specialisu  in  computer 
techook)gy;  and  devek>p  technok)gies  to  provkie  individuals  with  customized  health 
information. 
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Finally,  projects  arc  authorized  to  develop  teslbcd  networks  and  collaborative 
technology  (1)  to  enable  hca.di  and  human  service  providers  to  work  together  in 
delivering  coordinated  care  for  at-risk  populations,  (2)  to  enable  healdi  care  providers  to 
obtain  on-line  access  to  health  promotion  and  disease  prevention  recommendations  from 
Public  Health  Service  agencies,  and  (3)  to  guide  and  assist  climcians  in  providing 
treatment  and  advice  to  patients  and  to  faciliute  gathering  population  data  sets  on  the 
efficacy  of  treatments  and  on  national  health  trends. 

A  five-year  authorization  is  provided  for  HHS:  $24  million  for  FY  1994,  $70 
million  for  FY  1995,  $82  raiUion  for  FY  1996,  $94  milUon  for  FY  1997.  and  $94 
million  for  FY  1998. 

Section  310.  Applications  for  Libraries. 

Tbe  plan  is  required  to  specify  projects  that  will  allow  for  development  of  digital 
libraries  of  electronic  information.  Specific  projects  authorized  iiKlude  development  of 
ways  to  accurately  digitize,  organize  and  store  large  quantities  of  electronic  information; 
development  of  software  for  searching  and  manipulating  such  digital  libraries;  and 
development  of  user-friendly  technologies,  and  associated  training  of  users,  for  use  of 
networked  digital  libraries. 

Prototype  digital  libraries,  providing  public  access  via  the  Internet,  arc  to  be 
developed  to  serve  as  tcstbeds  for  the  concepts  and  methods  authorized  under  this 
section.  These  prototypes  are  to  serve  as  assessment  tools  in  the  utility  and  value  of 
digital  libraries  and  of  the  technologies  available  for  using  them.  Finally,  NASA  is 
required  to  develop  databases  of  software  and  remote-sensing  images  to  be  made 
available  via  the  Internet. 

A  five-year  authorization  is  provided  for  NSF:  $10  milUon  for  FY  1994,  $30 
million  for  FY  1995,  $35  million  for  FY  1996,  $44  milUon  for  FY  1997.  and  $44 
million  for  FY  1998.  A  five-year  authorization  is  provided  for  NASA:  $6  million  for 
FY  1994,  $16  milUon  for  FY  1995,  $20  million  for  FY  1996,  $20  million  for  FY  1997, 
and  $20  million  for  FY  1998. 

Section  311.  Applications  for  Government  Information. 

The  plan  is  required  to  specify  appUcations  to  provide  improved  public  access  to 
information  generated  by  federal,  state  and  local  governments.  Projects  arc  authorized 
to  connea  depository  libraries  and  other  sources  of  government  information  to  the 
Internet  and  to  demonstrate  technologies  to  facilitate  use  of  government  information  to 
support  research  and  education,  economic  development,  and  an  infor  2d  citizenry.  A 
specific  requirement  is  included  to  estabUsh  an  inventory/locator  system  for  federal 
information  accessible  via  the  Internet. 
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A  five-year  authorization  is  provided:  $8  million  for  FY  1994,  $24  million  for 
FY  1995,  $26  million  for  FY  1996,  S30  million  for  FY  1997,  and  $30  miUion  for  FY 
1998. 

Section  4.  High-Performancc  Computing  and  Applications  Advisory  Committee. 

The  bill  amends  subsection  10 1  (b)  of  the  HPC  Act  of  1 99 1 .  which  establishes  an  advisory 
committee  for  the  HPC  Program.  The  amendment  broadens  the  scope  of  the  advisory  committee 
to  encompass  the  applications  activities  authorized  by  the  new  Title  m.  The  membership  of  the 
committee  is  expanded  to  include  representation  from  the  K- 12  education  community  and  from 
consumer  and  public  interest  groups. 

Section  5.  National  Research  and  Education  Networic  Amendments. 

Amendments  are  made  to  section  102  of  the  HPC  Act  of  1991,  which  establishes  the 
National  Research  and  Education  Network  (NREN)  in  order  to  define  a  revised  NREN  Program 
having  three  components:  (1)  research  and  development  of  networking  software  and  hardware 
required  for  achieving  gigabit  data  transmission  rates,  (2)  experimental  test  bed  networks  to 
develop  and  demonstrate  advanced  networking  technologies  and  to  support  applications  requiring 
levels  of  network  performajnce  not  available  from  privately  operated  commercial  networks  (uses 
for  services  available  from  commercial  networks  are  banned  18  months  after  enactment),  and 
(3)  provision  of  support  for  researchers,  educators  and  students  to  obtain  access  to  and  use  of 
the  Internet  for  purposes  consistent  with  the  Act.  Reports  to  Congress  are  required  which 
specify  a  plan  for  achieving  the  goals  of  component  (3)  defined  above,  and  which  describe 
armual  progress  toward  implementation  of  the  plan. 

Section  6.  Access  to  Scientific  and  Technical  Information. 

The  National  Science  and  Technology  Policy,  Organization,  and  Priorities  Act  of  1976 
is  amended  by  (1)  adding  an  additional,  presidcntially  appointed  Associate  Director  for  OSTP 
10  oversee  federal  efforts  to  disseminate  scientific  and  technical  information  and  (2)  adding  to 
the  functions  of  the  OSTP  Director  the  task  of  assisting  the  President  in  disseminating  scientific 
aiKi  technical  information. 


Section  7.  Conforming  Amendments. 
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f:\m\bouche\bouche.042  hx.c. 

Amendment  in  the  Nature  of  a  Substitute 
To  BLR.  1757 
Offered  By  Mr*  Boucher 

Strike  aU  after  the  enacting  clause  and  insert  in  lieu 
thereof  the  following: 

1  SBCnON  !•  SHORT  TnX£. 

2  This  Act  may  be  cited  as  the  "National  Information 

3  Infrastructure  Act  of  1993". 

4  SBC.  S.  FINDINGS. 

5  The  Congress  finds  that — 

6  (1)  bi^-performance  computing  and  high-speed 

7  networks  have  proven  to  be  powerfiil  tools  for  im- 

8  proving  America's  national  security,  industrial  com- 

9  petitiveness,  research  capabilities,  and  ability  to 

10  make  a  wide  axray  of  information  available  for  a 

11  variety  of  applications; 

12  (2)  Federal  programs,  such  as  the  Hi^-Per- 

13  formance  Computing  Program  and  National  Be- 

14  search  and  Education  Network  established  by  Con- 

15  gress  in  1991,  are  vital  to  the  maintenance  of 

16  United  States  leadership  in  high-performance  com- 

17  puting  and  hig^-speed  network  development,  particu- 

18  larly  in  the  defense  and  research  sectors; 

19  (3)  hig^-performance  computing  and  high-speed 

20  networking  have  the  potential  to  expand  dramati- 
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1  cally  access  to  information  in  many  iSelds,  including 

2  education,  libraries,  government  information  dis- 

3  semination,  and  health  care,  if  adequate  resources 

4  are  devoted  to  the  research  and  development  actrvi- 

5  ties  needed  to  do  so; 

6  (4)  high-performance  computing  and  high-speed 

7  networking  have  the  potential  to  expand  opportuni- 

8  ties  for  participation  for  Americans  who  have  dis- 

9  abilities  and  to  improve  equaJit^^  of  opportunit}-,  full 

10  participation,  independent  living,  and  economic  self- 

1 1  sufficiency  for  Americans  with  disiibilities; 

12  (5)  the  Federal  Govenament  should  ensure  that 

13  the  applications  achieved  through  research  and  de- 

14  velopment  efforts  such  as  the  High-Performance 

15  Computing  Program  directly  benefit  all  Americans; 

16  (6)  the  Federal  Government  should  stimulate 

17  the  development  of  computing  and  networking  appli- 

18  cations  and  support  wider  access  to  network  re- 

19  sources  so  that  the  benefits  of  applications  so  devel- 

20  oped  can  reach  the  intended  users  throu^out  the 

21  Nation,  including  users  with  disabilities;  and 

22  (7)  a  coordinated,  interagency  undertaking  is 

23  needed  to  identify  and  promote  applications  of  com- 

24  puting  and  networking  advances  developed  by  the 

25  High-Performance  Computing  Program  which  will 
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1  pro\ide  large  economic  and  social  benefits  to  tlie  Na- 

2  tion,  including  new  tools  for  teaching,  the  creation  of 

3  digital  Ubraries  of  electronic  information,  the  devel- 

4  opment  of  standards  and  protocols  to  make  the 

5  stores  of  government  information  readily  eiccessible 

6  by  electronic  moans,  and  computer  systems  to  im- 

7  prove  the  deliver  '/  of  health  care. 

8  S3SC.  3,  APPUCATIONS  OF  THE  HIGH*PERFORMANC£  COM. 

9  PimNG  PROGRAM. 

10  The  High-Performance  Computing  Act  of  1991  is 

1 1  amended  by  adding  at  the  end  the  following  new  title: 

12  "TITLE  m— APPLICATIONS  OF  COMPUTING  AND 

13  NETWORKING 

14  ''SEC.  301.  EOTABUSHMEm*  OF  APPUCATIONS  PROGRAM. 

15  "(a)  ESTABUSHMENT.— The  Director,  through  the 

16  Federal  Coordinating  Coiancil  for  Science,  Engineering, 

17  and  Technology,  shall,  in  accordance  witli  this  title — 

18  "(1)  establish  a  coordinated  interagency  appU- 

19  cations  program  to  develop  applications  of  comput- 

20  ing  and  networking  advances  achieved  under  the 

21  Program  described  in  section  101,  that  are  designed 

22  to  be  accessible  and  usable  by  all  persons  in  the 

23  United  States,  including  historically  \inderserved 

24  populations  and  individuals  with  disabilities,  in  the 

25  fields  of  education,  libraries,  health  care,  the  provi- 
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sion  of  government  information,  and  other  appro- 
priate fields;  and 

"(2)  develop  a  Plan  for  Computing  and 
Networking  Applications  (hereafter  in  this  title  re- 
ferred to  as  the  Tlan')  describing  the  goals  and  pro- 
posed activities  of  the  appUcations  program  estab- 
lished under  paragraph  (1),  taking  into  consider- 
ation the  recommendations  of  the  advisor\'  commit- 
tee on  high-performance  computing  and  apphcations 
established  under  section  101(b). 

11  The  President  shaU  designate  the  Federal  agencies  and 

12  departments  which  shall  participate  in  the  appUcations 

13  program  established  under  paragraph  (1).  The  apphca- 

14  tions  program  may  be  administered  as  part  of  the  Pro- 

15  gram  established  under  section  101. 

16  **(b)  Collaboration  With  Non-Federal  Enti. 

17  TIES. — ^To  the  maximum  extent  possible,  the  applications 

1 8  program  shall  involve  cost  sharing  and  partnerships 

19  among  participating  Federal  departments  and  agencies, 

20  State  and  local  governments,  and  private  sector  entities. 

21  "(c)  Interoperable  Information  Systems. —  In 

22  selecting  projects  for  support  xmder  tuis  title,  special  con- 

23  sideration  shall  be  gi\'en  to  projects  which  will  promote 

24  development  of  interconnected  and  interoperable  informa- 

25  tion  svstems. 
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1  -SEC,  302.  PLAN  FOR  COMPUTING  AND  NETWORKING  AP. 

2  PUCATIONS. 

3  "(a)  ReQTJIREMENT. — The  Plan  shall  contain  a  state- 

4  ment  of  steps  which  should  be  taken  to  implement  the  ap- 

5  plications  program  established  under  section  301(a)(1)  for 

6  the  fiscal  year  in  which  the  Plan  is  submitted  and  the  suc- 

7  ceeding  four  fiscal  years,  and  shall  be  submitted  to  the 

8  Congress  within  oae  year  after  the  date  of  enactment  of 

9  this  title.  The  Plan  shall  be  revised  and  resubmitted  to 
10  the  Congress  at  least  once  each  two  years  thereafter. 


11  "(b)  CONTECTS. — ^The  Plan  shall — 

12  "(1)  establish  the  goals  and  priorities  for  the 

13  applications   program    established   under  section 

14  301(a)(1),  consistent  with  this  Act; 

15  "(2)  set  forth  the  specific  responsibilities  of 

16  each  Federal  agency  and  department  participating  in 

17  the  apphcations  program  estabhshed  under  section 

18  301(a)(1)  to  achieve  the  goals  and  priorities  estab- 

19  lished  under  paragraph  (1)  of  this  subsection;  and 

20  "(3)  describe  the  recommended  levels  of  Fed- 

21  erai  funding  required  for  each  agency  and  depart- 

22  ment  to  carry  out  the  specific  responsibilities  set 

23  forth  in  paragraph  (2)  of  this  subsection. 

24  "(c)  Progress  in  Implementing  Plan. — (1)  Ac- 


25  companying  the  initial  submission  of  the  Plan  shall  be — 
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1  **(A>  a  summary''  of  the  achievements  of  Federal 

2  efforts  during  the  preceding  fiscal  year  to  develop 

3  computing  and  networking  applications  and  to  ad- 

4  vance  the  technologies  on  which  the  apphcations  de- 

5  pend;  and 

6  "(B)  any  recommendations  regarding  additional 

7  action  or  legislation  which  may  be  required  to  assist 

8  in  implementing  the  Plan. 

9  '*(2)  Accompanying  each  subsequent  submission  of 
10  the  Plan  shall  be- 
ll "(A)  a  summary  of  the  achievements  of  Federal 

12  efforts  since  the  previous  submission  of  the  Plan  to 

13  develop  computing  and  networking  applications  and 
W  to  advance  the  technologies  on  which  the  applica- 

15  tions  depend,  including  an  estimate  of  the  number 

16  and  the  demographic  diversity  of  users  served  in 

17  each  application; 

IS  ''(B)  an  evaluation  of  the  progress  made  toward 

19  achieving  the  goals  and  priorities  establisb'j4  mider 

20  subsection  (b)(1); 

21  ''(C)  a  summaiy  of  problems  encountered  in  im- 

22  plementing  the  Plan;  and 

23  **(D)  any  recommendations  regarding  additional 

24  action  or  legislation  which  may  be  required  to  assist 

25  in  implementing  the  Plan. 

4ii) 
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1    "SEC.  303.  RESPONSmiUTIES  OF  THE  FEDERAL  COORDI- 


2  KATXNG  COUNCIL  FOR  SCIENCEt  ENGINEER- 

3  ING,  AND  TECHNOLOGY. 

4  **The  Federal  Coordinating  Council  for  Science,  En- 

5  gineerirg,  and  Technology  shall — 

6  "(1)  develop  the  Plan  as  provided  in  section 

7  301(a)(2); 

8  **(2)  coordinate  the  activities  of  Federal  agen- 

9  cies  and  departments  undertaken  pursuant  to  the 

10  Plan  and  report  at  least  annually  to  the  President, 

11  through  the  Chairman  of  the  Council,  on  any  rec- 

12  ommended  changes  in  agency  or  departmental  roles 

13  that  are  needed  better  to  implement  the  Plan;  and 

14  ''(3)  assess,  prior  to  the  President's  submission 

15  to  the  Congress  of  the  annual  budget  estimate,  each 

16  agency  and  departmental  budget  estimate  for  con- 

17  sistency  with  the  Plan  and  make  the  results  of  that 

18  assessment  available  to  the  appropriate  elements  of 

19  the  Executive  Office  of  the  President,  particularly 

20  the  Office  of  Management  and  Budget. 

21  "SEC.  80C  NOHFICATION  REQinREMENT. 

22  "(a)  REQuniKMENT. — ^Each  Federal  agency  and  de- 


23  partment  designated  by  the  President  under  section 

24  301(a)  as  a  participant  in  the  applications  program  shall, 

25  as  part  of  its  annual  request  for  appropriations  to  the  Of- 

26  fice  of  Management  and  Budgec — 
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1  identify  each  element  of  its  acti\'ities 

2  which — 

3  "(A)  contributes  primarily  to  the  imple- 

4  mentation  of  the  Plan;  or 

5  "(B)  contributes  primarily  to  the  achieve- 

6  ment  of  other  objectives  but  aids  Plan  imple- 

7  mentation  in  important  ways;  and 

8  "(2)  identify  the  portion  of  its  request  for  ap- 

9  propriations  that  is  allocated  to  each  such  element. 
10  "(b)  Office  of  Management  and  Budget  Eje- 


11  VIEW. — The  Office  of  Management  and  Budget  re- 

12  view  each  submission  received  under  this  section  in  Ught 

13  of  the  goals,  priorities,  and  agency  and  departmental  re- 

14  sponsibilities  set  forth  in  the  Plan.  The  President's  annual 

15  budget  request  shall  include  a  statement  of  the  portion 

16  of  each  appropriate  agency  or  department's  annual  budget 

17  request  that  is  allocated  to  efforts  to  achieve  the  goals  and 

18  priorities  established  under  section  302  (b)  (1) . 

19  "SSC.  306.  NETWOBK  ACCESS. 

20  "(a)  Connections  Program. — ^The  Plan  shall  in- 

21  dude  programs  administered  by  the  National  Science 

22  Fotindation  and  the  National  Telecommunications  and  In- 

23  formation  Administration  to — 

24  "(1)  foster  the  development  of  network  services 

25  in  local  communities  which  will  connect  institutions 
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1  of  education  at  all  levels,  libraries,  museums,  and 

2  State  and  local  governments  to  each  other;  and 

3  "(2)  pro\ide  funds  for  the  purchase  of  network 

4  services  to  entities  described  in  paragraph  (1),  or  or- 

5  ganizations  representing  such  entities,  to  connect  to 

6  the  Internet. 

7  Such  program  shall  include  funding  for  the  acquisition  of 

8  required  hardware  and  software  and  for  the  establishment 

9  of  broadband  connections  to  the  Intemet,  Not  more  thsin 

10  75  percent  of  the  cost  of  any  project  for  which  an  award 

11  is  made  under  this  subsection  shall  be  provided  under  this 

12  Act. 

13  **(b)  Training. — The  Plan  shall  include  programs 

14  administered  by  the  National  Science  Foxmdation,  the  Na- 

15  tional  Telecommunications  and  Information  Administra- 

16  tion,  and  other  appropriate  agencies  and  departments  to 

17  train  teachers,  students,  librarians,  and  State  and  local 

18  government  personnel  in  the  use  of  computer  networks 

19  and  the  Internet,  Training  programs  for  librarians  shall 

20  be  designed  to  provide  skills  and  training  materials  needed 

21  by  librarians  to  instruct  the  public  in  the  use  of  hardware 

22  and  software  for  accessing  and  using  computer  networks 

23  and  the  Internet.  Trainixig  programs  shall  include  pro- 

24  grams  designed  for  individuals  with  disabihties. 
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1  **(c)  Report. — The  Director  shall*  within  one  year 

2  after  the  date  of  enactment  of  this  title,  submit  a  report 

3  to  Congress  which  shall  include — 

4  "(1)  findings  of  an  examination  of  the  extent  to 

5  which  the  education  and  hbrary  communities  and 

6  State  and  local  government  have  access  to  the 

7  Internet,  including  the  numbers  and  the  geographic 

8  distribution,  by  t^'pe,  of  institutions  having  access, 

9  and  including  the  nximbers  of  institutions  ha\'ing 

10  hiunan/computer  interfaces  suitable  for  use  by  indi- 

11  \'iduals  with  disabilities; 

12  "(2)   a  statement  of  the   extent  to  which 

13  broadband  connections  to  the  Internet  exist  for  the 

14  education  and  library  commimities  and  State  and 

15  local  governments,  including  the  nximbers  and  the 

16  geographic  distribution,  by  type,  of  institutions  hav- 

17  iiig  accei:^?; 

18  "(3)  an  assessment  of  the  factors  limiting  ac- 

19  cess  by  institutions  of  education  at  all  levels,  librar- 

20  ies,  and  State  and  local  governments  to  the  Internet 

21  and  an  estimate  of  the  cost  of  providing  universal 

22  broadband  access   for  those  institutions  to  the 

23  Internet;  and 

24  "  (4)  recommendations  for  collaborative  pro- 

25  grams  among  Federal,  State,  and  local  governments 
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1  and  the  private  sector  to  expand  connecthitj'  to  tlie 

2  Internet  for  educational  institutions,  libraries,  and 

3  State  and  local  governments. 

4  "(d)  Authorization  op  Appropriations. — (1) 

5  There  are  authorized  to  be  appropriated  to  the  National 

6  Science  Foundation  for  the  purposes  of  this  section, 

7  $15,000,000  for  fiscal  year  1994,  $30,000,000  for  fiscal 

8  year  1995,  and  $50,000,000  for  fiscal  year  1996. 

9  (2)  There  are  authorized  to  be  appropriated  to  the 

10  National  Telecommunications  and  Information  Adminis- 

11  tration  for  the  purposes  of  this  section,  $54,000,000  for 

12  fiscal  year  1994,  $150,000,000  for  fiscal  year  1995,  and 

13  $150,000,000  for  fiscal  year  1996. 

14  -SEC,  300.  BESEABCH  IN  SUPPORT  OF  APPUCATION& 

15  "(a)  In  General. — ^The  Plan  shall  specify  the  basic 

16  and  applied  research  and  human  resource  development  ac- 

17  tivities  in  areas,  such  as  computer  science  and  engineer- 

18  ingy  mathematics,  computer  visualization,  and  human  cog- 

19  nition,  that  wiD  provide  the  foundation  for  achieving  the 

20  applications  included  in  the  Plan.  The  Plan  shall  include 

21  basic  and  applied  research  activities  related  to  the  long- 

22  range  social  and  ethical  implications  of  applications  of 

23  hi^-speed  networking  and  high-performance  computing. 

24  The  Plan  shall  specify  those  activities  included  in  the  Pro- 
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1  gram  under  title  I  which  contribute  to  the  development 

2  of  applications  included  in  the  Plan. 

3  '*(b)  Network  Security  and  Privacy. — The  Plan 

4  shall  specify  research  j,rograms  needed  to  create  means 

5  to — 

6  "(1)  ensure  the  securitj'  and  privacy  of  trans- 

7  missions  over  the  Internet  and  the  integrity  of  digi- 

8  tal  information  accessed  via  the  Internet;  and 

9  **(2)  facilitate  the  management  and  protection 

10  of  copyrighted  information  which  is  accessed  via  the 

11  Internet. 

12  "(c)  Ease  op  I>tternet  Use.— The  Plan  shaU  speci- 

13  fy  research  programs  needed  to  develop  and  demonstrate 

14  human/computer  interfaces  that  will  simplify  access  to  and 

15  use  of  the  Internet  by  nonspecialists  in  computing  and 

16  networking  technologies  and  by  individuals  with  disabil- 

17  ities. 

18  "(d)  Authorization  of  Appropriations. — ^There 

19  are  authorized  to  be  appropriated  for  the  purposes  of  this 

20  section,  $6,000,000  for  fiscal  year  1994,  $15,000,000  for 

21  fiscal  year  1995,  $20,000,000  for  fiscal  year  1996, 

22  $20,000,000  for  fisca)  year  1997,  and  $20,000,000  for  fis- 

23  cal  year  1998. 
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1  ••SEC.  307.  APPUCATIONS  FOR  EDUCATION. 

2  "(a)  Lv  General.— The  Plan  shall  specifv-  projects 

3  to  develop  and  apply  computing  and  networking  tech- 

4  nologies  for  use  in  education  at  all  levels  from  early  child- 

5  hood   education  through  higher   education,  including 

6  projects  for  the  education  and  training  of  individuals  with 

7  disabihties.  The  National  Science  Foundation  shall  be  the 

8  lead  agency  for  implementing  the  activities  required  by 

9  this  section,  and  shall  consult  with  the  Department  of 

10  Education  in  implementing  those  activities.  Activities 

1 1  under  this  section  shall  include — 

12  "(1)  projects,  including  support  for  acquisition 

13  of  required  computer  hardware  and  software,  that 

14  demonstrate  the  educational  value  of  the  Internet, 

15  including  cost  effectiveness,  in  providing  for  ad- 

1 6  vances  in  distance  learning  and  electronic  class- 

17  rooms,  facilitating  nationwide  communication  among 

18  educators  and  students,  access  to  databases  of  infor- 

19  mation  in  digital  format,  and  access  to  innovative 

20  curricular  materials; 

21  "(2)  development,  testing,  and  evaluation  of 

22  computer  sj'stems,  computer  software,  and  computer 

23  networks  for — 

24  **(A)  teacher  training,  including  teachers  in 

25  special  education  programs;  and 
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1  '*(B)  informal  education  outside  of  school, 

2  including  workforce  training  in  mathematics, 

3  science,  and  technology''  and  in  specific  job-relat- 

4  ed  skills,  including  literacy;  and 

5  ''(3)  development,  testing,  and  evaluation  of  ad- 

6  vanced  educational  software  and  of  network-based 

7  information  resoiuxes. 

8  **(b)  Elementary  and  Secondary  Education. — 


9  In  accordance  with  subsection  (a),  appUcations  for  elemen- 

10  taxy,  secondary,  and  vocational/technical  education  shall 

11  be  designed  to  complement  and  strengthen  ongoing  na- 

12  tional^  State,  and  local  educational  restructuring  and  re- 

13  fozm  activities  and  shall  include — 


14  "  ( 1 )  proj  ects  in  computing  and  networking 

15  that— 

16  "(A)    provide    for   network  connections 

17  among  elementaiy  and  secondary  schools  in 

18  local  regions  and  connections  to  the  Internet  to 

19  enable  students  and  teachers  to — 

20  "(i)  conununicate  with  their  peers; 

21  "(ii)  communicate  with  educators  and 

22  students  in  institutions  of  higher  edu- 

23  cation;  and 

24  ''(iii)  access  educational  materials  and 

25  other  computing  resources; 
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'*(B)  address  the  needs  of  rural  popu- 
lations and  of  urban  communities;  and 

**{C)  address  the  needs  of  indi\'iduals  with 
disabilities; 

**(2)  collection  and  dissemination  of  information 
about  ongoing  elementary  and  secondary  educational 
projects,  including  special  education  projects,  based 
on  application  of  computing  and  networking  tech- 
nologies, and  about  other  educational  resources 
available  over  the  Internet; 

**(3)  development  and  evaluation  of  undergradu- 
ate courses  in  the  educational  applications  of  com- 
puting and  networking  for  the  instruction  of  stu- 
dents preparing  for  teaching  careers,  including 
courses  that  will  ensure  the  early  familiarization  and 
training  of  these  students  in  the  use  of  tlie  Internet; 
and 

**(4'  development,  testing,  and  evaluation  of 
educational  software  designed  for  collaborative  use 
over  the  Internet,  including  tools  that  will  enable 
classroom  teachers  easily  to  adapt  software  to  local 
conditions. 

**(c)  Cooperation. — In  carrying  out  the  require- 
its  of  this  section,  the  National  Science  Foundation, 
Department  of  Education,  and  other  Federal  agencies 
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1  participating  in  such  activities  shall  work  with  the  com- 

2  puter  hardware,  computer  software,  and  coimnxinications 

3  industries,  authors  and  publishers  of  educational  mate* 

4  rials,  State  education  departments,  and  local  school  dis- 

5  tricts,  as  appropriate. 

6  "(d)  AUTHOBIZATION  OP  APPROPRIATIONS. — There 

7  are  amthorized  to  be  appropriated  to  the  National  Science 

8  Foundation  for  the  purposes  of  this  section,  $16,000,000 

9  for  fiscal  year  1994,  $45,000,000  for  fiscal  year  1995, 

10  $60,000,000  for  fiscal  year  1996,  $75,000,000  for  fiscal 

11  year  1997,  and  $75,000,000  for  fiscal  year  1998. 

12  "SEC*  306.  APPUCATIONS  FOR  HEALTH  CARE. 

13  "(a)  In  General.— The  Plan  shall  specify  projects 

14  to  develop  and  apply  hi^-performance  computing  and 

15  high-speed  networking  technologies  for  use  in  the  health 

16  care  sector.  The  Department  of  Health  and  Human  Serv- 

17  ices,  through  the  National  Institutes  of  Health  and  the 

18  Centers  for  Disease  Control  and  Prevention,  shall  be  the 

19  lead  agency  for  implementing  the  activities  required  by 

20  this  section. 

21  "(b)  Clinicali  Information  Systems. — ^In  accord- 

22  ance  with  subsection  (a),  applications  related  to  clinical 

23  information  systems  shall  include — 

24  *'(1)  testbed  networks  for  linking  hospitals,  clin- 

25  ics,  doctor's  offices,  medical  schools,  medical  librar- 
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1  ies,  and  universities  to  enable  health  caxe  pro^-iders 

2  and  researchers  to  share  medical  images  and  to  de- 

3  velop  computer-based  records; 

4  "(2)  software  and  visuaIi2ation  technology-  for 

5  visualizing  the  human  anatomy  and  analj'zing  diag- 

6  nostic  images  and  records; 

7  '*(3)  ^nrtual  reality  technologj'  for  simulating 

8  surgical  and  medical  procedures; 

9  collaborative  technology  to  allow  several 

10  health  care  providers  in  remote  locations  to  provide 

11  real-time  treatment  to  patients; 

12  "(5)  interactive  technologies  to  allow  health 

13  care  providers  to  monitor,  evaluate,  and  treat  pa- 

14  tients  in  nonclinical  settings; 

15  "(6)  database  technology  to  provide  health  care 

16  providers  with  access  to  relevant  medical  information 

17  and  literature; 

18  "(7)  database  technology  for  storing,  accessing 

19  and  transmitting  patients'  medical  records  while  pro- 

20  tecting  the  accuracy  and  privacy  of  those  records; 

21  "(8)  numerical  simulation  of  chemical  inter- 

22  actions  relevant  to  reducing  the  time  and  cost  of 

23  drug  development; 
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1  "(9)  three  dimensional  geometric  modeling  and 

2  artificial  intelligence  methods  for  interpreting  an 

3  array  of  medical  images;  and 

4  "(10)  complex  simulations  of  sociological  ^  .ipu- 

5  lations  affected  disproportionately  by  selected  dis- 

6  eases  or  disorders. 

7  "(c)  Health  Information  to  the  Public. — ^In  ac- 

8  cordance  'with  subsection  (a),  applications  related  to  deliv- 

9  ery  of  health  information  to  the  public  shall  include — 

10  "(1)  development,  testing,  and  evaluation  of 

1 1  database  and  network  technologies  for  the  storage  of 

12  consumer-oriented,  interactive,  multimedia  materials 

13  for  health  promotion,  and  for  the  distribution  of 

14  such  materials  to  public  atoess  points,  such  as  com- 

15  munity  health  and  human  service  agencies.  Centers 

16  for  Independent  Living  established  by  the  Rehabili- 

17  tation  Act  of  1973,  organizations  established  by  title 

18  I  of  the  Technolog^'-Related  Assistance  for  Indi\'id- 

19  uak  with  Disabilities  Act  of  1988,  schools,  and  pub- 

20  lie  libraries; 

21  "(2)  pilot  programs  to  develop,  test,  and  evalu- 

22  ate  the  effectiveness  and  cost  efficiency  of  inter- 

23  active,  multimedia  materials  to  assist  patients  in  de- 

24  ciding  among  health  care  options; 
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1  *'(3)  de^-elopment  and  demonstration  of  human/ 

2  computer  interfaces  to  allow  nonspecialists  in  com- 

3  puting  and  networking  technologies  ease  of  access  to 

4  and  use  of  databases  of  health  information  and  net- 

5  works  providing  health  information  service;  and 

6  **(4)  development,  testing,  and  evaluation  of 

7  database  and  network  access  technologies  to  provide 

8  individuals  with  health  information,  including  health 

9  risk  appraisal^  preventative  medical  advice,  and  dis-  ^ 

10  ease    treatment   options,    which   is    oriented  to! 

11  nonhealth  professionals  and  which  is  customized  to 

12  take  into  consideration  an  individual's  medical  his- 

13  to^3^ 

14  **(d)  Health  Detltvert  Systems  and  Population 

15  Data  Sets. — ^In  accordance  with  subsection  (a),  applica- 

16  tions  for  health  delivery  systems  and  for  gathering  popu- 

17  lation  data  sets  shall  include — 

18  testbed  networks  and  software  that  per- 

19  mits  collaborative  communication  among  local  public 

20  and  private  health  and  human  service  providers, 

21  such  as  health  centers,  clinics,  entitlement  offices, 

22  and  school-based  clinics,  to  enable  health  and  liorrxan 

23  service  providers  to  work  together  in  delive:ring  co- 

24  ordinated  services  for  at-risk  pop\ilations; 
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1  "(2)  pilot  programs  to  develop  hi^  speed  com- 

2  munications  networks  and  software  for  providing 

3  health  care  providers  with — 

4  "(A)  immediate,  on-line  access  to  up-to- 

5  date  clinic-based  health  promotion  and  disease 

6  prevention  recommendations  from  the  Centers 

7  for  Disease  Control  and  other  PubUc  Health 

8  Service  agencies;  and 

9  "(B)  a  two-way  communications  linlr  with 

10  prevention  specialists  in  State  and  local  health 

11  departments,  and  other  agencies  with  informa- 

12  tion  germane  to  clinic-based  health  promotion 

13  »md  disease  prevention;  and 

14  "(3)  development,  testing,  and  evaluation  of 

15  database  technologies  to  provide  clinicians  with  ac- 

16  cess  to  information  to  guide  and  assist  them  in  pro- 

17  viding  diagnosis,  providing  treatment,  and  providing 

18  advice  regarding  health  promotion  and  disease  pre- 

19  vention  to  patients,  and  to  facilitate  the  gathering  of 

20  systematic  popxilation  data  sets  in  compatible  for- 

21  mats  on  the  efGcacy  of  treatments  and  on  national 

22  health  trends. 

23  **(e)  Authorization  op  Appropriations. — There 


24  are  authorized  to  be  appropriated  to  the  Secretary  of 

25  Health  and  Human  Services  for  the  purposes  of  this  sec- 
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1  tion,  $22,000,000  for  fiscal  year  1994,  $54,000,000  for 

2  fiscal  year  1995,  $72,000,000  for  fiscal  year  1996, 

3  $90,000,000  for  fiscal  year  1997,  and  $90,000,000  for 

4  fiscal  year  1998. 

5  -SEC,  309,  APPUCATIONS  FOR  UBRAiOES. 

6  "(a)  In  Gekeiul. — The  Plan  shall  specifv-  projects 

7  to  develop  technologies  for  'digital  libraries'  of  electronic 

8  information.  The  National  Science  Foundation  shall  be  the 

9  lead  agenc\"  for  implementing  the  acti%ities  required  by 

10  this  section,  and  in  implementing  this  section  shall  take 

1 1  into  account  the  needs  of  indi\'iduals  with  disabilities. 

12  "(b)  Digital  Libraries, — La  accordance  with  sub- 

13  section  (a),  activities  to  support  the  development  of  digital 

14  libraries  shall  include — 

15  "(1)  development  of  advanced  data  storage  sys- 

16  terns  capable  of  storing  hundreds  of  trillions  of  bits 

17  of  data  and  giving  thousands  of  users  simultaneous 

18  and  nearly  instantaneous  access  to  that  information; 

19  "(2)  development  of  high-speed,  highly  accurate 

20  systems  for  converting  printed  text,  page  images, 

21  graphics,  and  photographic  images  into  electronic 


22 


form; 


23 


"(3)  development  of  database  software  capable 
of  quickly  searching,  filtering,  and  summarizing 
large  volumes  of  text,  imager}",  data,  and  sound; 


24 
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1  encouragement  of  the  development  and 

2  adoption  of  common  standards  and,  where  appro- 

3  priate,  common  formats  for  electronic  data; 

4  **(5)  development  of  computer-based  means  to 

5  categorize  and  organize  electronic  information  in  a 

6  variety  of  formats; 

7  "(6)  training  of  database  users  and  librarians 

8  in   the   use    of   and    development    of  electronic 

9  databases; 

10  "(7)  development  of  means  for  simplifying  the 

11  utilization    of    networked    databases  distributed 

12  around  the  Nation  and  around  the  world; 

13  "(8)  development  of  visualization  methods  for 

14  quickly  browsing  large  volumes  of  imagery;  and 

15  "(9)  development  of  means  for  protecting  copy- 

16  righted  material  in  electronic  form. 

17  "(c)  Development  op  Prototypes. — ^In  accord- 

18  ance  with  subsection  (a),  the  Plan  shall  provide  for  the 

19  development  of  prototype  digital  libraries  to  serve  as 

20  testbeds  for  the  systems,  software,  standards,  and  meth- 

21  ods  developed  under  subsection  (b).  The  development  of 

22  prototype  digital  libraries  may  involve  nonprofit,  pri\'ate 

23  institutions  that  collect  and  maintain  specimens,  mate- 

24  rials,  or  other  items  used  in  research,  such  as  natural  his- 

25  tory  museums.  The  prototype  digital  libraries  shall  be  ac- 
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1  cessible  by  the  public  \'ia  the  Internet.  In  carrv'ing  out  this 

2  subsection,  an  evaluation  shall  be  conducted  of  the  suit- 

3  ability  and  utihty  of  distributing  electronic  information 

4  over  the  Internet,  including  cataloging  and  evaluating  the 

5  kinds  of  uses  and  determining  barriers  that  impair  use 
*6  of  the  Internet  for  this  purpose. 

7  "(d)  Development  of  Datab^es  of  Remote- 

8  Sensing  Images. — The  National  Aeronautics  and  Space 

9  Administration  shall  develop  databases  of  software  and  re- 

10  mote-sensing  images  to  be  made  available  over  computer 

11  networks. 

12  "(e)  Authorization  of  Appropriations. — ^There 

13  are  authorized  to  be  appropriated — 

14  "(1)  to  the  National  Science  Foundation  for  the 

15  purposes  of  this  section,  $8,000,000  for  fiscal  year 

16  1994,     $16,000,000     for     fiscal     year  1995, 

17  $22,000,000  for  fiscal  year  1996,  $32,000,000  for 

18  fiscal  year  1997,  and  $32,000,000  for  fiscal  year 

19  1998;  and 

20  "(2)  to  the  National  Aeronautics  and  Space  Ad- 

21  ministration   for   the   purposes   of  this  section, 

22  $4,000,000  for  fiscal  year  1994,  $8,000,000  for  fis- 

23  cal  year  1995,  $10,000,000  for  fiscal  year  1996, 

24  $12,000,000  for  fiscal  year  1997,  and  $12,000,000 

25  for  fiscal  year  1998. 
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1  -SEC.  310,  APPLICATIONS  FOR  GOVERNMENT  INFORMA- 

2  TION, 

3  "(a)  In  General.— The  Plan  shall  specify  projects 

4  needed  to  develop  and  apply  hig^-performance  computing 

5  and  high-speed  networking  technologies  to  pro\4de  im- 

6  proved  pubUc  access  to  information  generated  by  Federal, 

7  State,  and  local  governments,  including  access  by  individ- 

8  uals  with  disabihties. 

9  "(b)  Lead  Agency.— The  President  shall  designate 

10  a  lead  agency  for  implementing  the  activities  required  by 

11  this  section.  The  lead  agency  shall  issue  pohc>-  guidehnes 

12  designed  to  foster — 

13  (1)  a  diversity  of  pubhc  and  private  sources  for, 

14  and  a  competitive  marketplace  in,  information  prod- 

15  ucts  and  services  based  on  government  information; 

16  and 

1^  (2)  dissemination  of  govermnent  information  to 

18  the  pubhc  on  a  timely,  equitable,  and  affordable 

19  basis  and  in  a  manner  that  will  promote  the  usefiil- 

20  ness  of  the  information  to  the  pubhc. 

21  "(c)  Projects. — In  accordance  with  subsection  (a), 

22  projects  shall  be  undertaken  which — 

"(1)  coimect  depository  hbraries  and  other 

24  sources  of  government  information  to  the  Internet  to 

25  enable — 
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1  **(A)  access  to  Federal  Government  infor- 

2  mation  and  databases  in  electronic  formats; 

3  **{B)  access  to  State  or  local  government 

4  information; 

5  "(C)  access  to  related  resources  which  en- 

6  hance  the  use  of  government  information,  in- 

7  eluding   databases    available    through  State 

8  projects  funded  pursuant  to  the  Technologj'-Re- 

9  lated  Assistance  for  IndKiduals  with  Disabilities 

10  Act  of  1988;  and 

11  "(D)  linkages  with  other  libraries  and  in- 

12  stitutions  to  enhance  use  of  government  infor- 

13  mation;  and 

14  **(2)   demonstrate,   test,   and  evaluate  tech- 

15  nologies  to  increase  access  to  and  to  facilitate  effec- 

16  tive  use  of  government  information  and  databases 

17  for  support  of  research  and  education,  economdc  de- 

18  velopment,  and  an  informed  citizenry. 

19  "(d)  Federal  Information  Locator. — ^In  accord- 


20  ance  with  subsection  (a),  an  information  locator  system 

21  shall  be  established  which  is  accessible  by  the  public  via 

22  the  Internet  and  which  provides  citations  to  Federal  infor- 

23  mation  and  guidance  on  how  to  obtain  such  information. 

24  "(e)  Authorization  of  Appropriations. — ^There 

25  are  authorized  to  be  appropriated  for  the  purposes  of  this 
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1  section,  $4,000,000  for  fiscal  year  1994,  $12,000,000  for 

2  fiscal  year  1995,  $16,000,000  for  fiscal  year  1996, 

3  $21,000,000  for  fiscal  year  1997,  and  $21,000,000  for 

4  fiscal  year  1998.". 

5  SEC.  4.  HIGH-PERFORMANCE  COMPUTING  AND  APPUCA- 

6  HONS  ADVISORY  COMMTTTEE. 

7  Section  101(b)  of  the  High-Perfonnance  Computing 

8  Act  of  1991  is  amended  to  read  as  follows: 

9  "(b)  High-Performance  Computing  and  Appli- 

10  CATIONS  Advisory  Committee.— (1)  The  Director  shall 

1 1  establish  an  advisory  committee  on  high-performance  com- 

12  puting  and  appUcations  consisting  of  non-Federal  mem- 

13  bers,  including  representatives  of  the  research  and  Ubrarj' 

14  communities,  education  at  all  levels,  consumer  and  public 

15  interest  groups,  network  providers,  and  the  computer,  tele- 

16  communications,  and  information  indvistries,  who  are  spe- 

17  cially  qualified  to  provide  the  Director  with  advice  and  in- 

18  formation  on  high-performance  computing  and  on  applica- 

19  tions  of  computing  and  networking.  The  recommendations 

20  of  the  advisory  committee  shall  be  considered  in  reviewing 

21  and  revising  the  Program  described  in  this  section  and  the 

22  Plan  required  by  section  301(a)(2).  The  advisory  commit- 

23  tee  shall  provide  the  Director  with  an  independent  assess- 

24  mentof — 

4, HI 
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■'(A)  progress  in  implementing  the  Program  de- 
scribed in  this  section  and  the  Plan  required  by  sec- 
tion 301(a)(2); 

"(B)  the  need  to  revise  the  Program  described 
in  this  stction  and  the  Plan  required  by  section 


"(C)  the  balance  between  the  components  of  the 
acti\'ities  imdertaken  pursuant  to  this  Act; 

"(D)  whether  the  research,  development  and 
demonstration  projects  imdertaken  pursuant  to  this 
Act  are — 

"(i)  helping  to  maintain  United  States 
leadership  in  computing  and  networking  tech- 
nologies and  in.  the  apphcation  of  those  tech- 
nologies; and 

"(ii)  promoting  competitive  private  sector 
markets  in.  the  provision  of  products  and  sen'- 
ices  related  to  these  technologies  and  their  ap- 
phcations; 

"(E)  whether  the  applications  developed  imder 
title  in  are  successfully  addressing  the  needs  of  the 
targeted  populations,  including  assessment  of  the 
number  of  usei"s  served  by  those  apphcations;  and 

"(F)  other  issues  identified  by  the  Director. 
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1  '*(2)  The  ad\'ison'  committee  established  \mder  para- 

2  graph  (1)  shall  meet  not  less  than  once  annually,  following 

3  notice  in  the  Federal  Register,  for  the  purpose  of  receiving 

4  oral  and  written  public  testimony  on  the  subjects  identi- 

5  fied  in  subparagraphs  (A)  through  (F)  of  paragraph  (1). 

6  The  advisory  committee  shall  compile  and  submit  an  an- 

7  nual  report  to  the  Director  and  to  the  Congress  containing 

8  the  findings  and  recommendations  required  under  this 

9  subsection  and  summarizing  the  public  testimom'-  received. 

10  In  addition^  the  advisory  committee  may  meet  periodically 

11  as  determined  by  its  members. 

12  **(3)  The  Director  shall  provide  such  support  as  is 

13  required  to  allow  the  advisory  committee  established  under 

14  paragraph  (1)  to  meet  and  to  carry  out  the  responsibilities 

15  assigned  by  this  subsection.** . 

16  SEC.  6.  NATIONAL  RESEARCH  AND  EDUCATION  NETWORK 

17  AMENDMENTS. 

18  Section  102  of  the  High-Perform ance  Computing  Act 

19  of  1991  is  amended  to  read  as  follows: 

20  '^EC.  102.  NATIONAL  RESEARCH  AND  EDUCATION  NET- 

21  WORK  PROGRAM* 

22  *'(a)  Establishment. — As  part  of  the  Program  de- 

23  scribed  in  section  101,  the  National  Science  Foundation, 

24  the  Department  of  Defense,  the  Department  of  Energj", 

25  the  Department  of  Commerce,  the  National  Aeronautics 
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ation,  the  Department  of  Education, 
rticipating  in  the  Program  shall  sup- 
t  of  the  National  Research  and  Edu- 
H'am.  The  Network  Program  ^hsiW 
g  components: 

•ch  and  de\'elopment  of  networking 
•dware  required  for  developing  high- 
a  networking  capabilities  with  the 
the  transmission  of  data  at  a  speed 
V  second  or  greater. 
U  experimental  test  bed  networks 

leveloping  and  demonstrating  ad- 
v'orking  technologies  resulting  from 
?  described  in  paragraph  (1),  includ- 
^onably  necessary  assessment  of  the 
f  such  technologies  \mder  realistic 
•nditions;  and 

roviding  connections  and  associated 
^ices  for  purposes  consistent  with 
ich  require  levels  of  network  capa- 
■ommercially  available, 
on  of  support  for  researchers,  edu- 
ents  to  obtain  access  to  and  use  of 
dlow  for  commimication  with  other 
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indhiduals  in  the  research  and  education  commu- 
nities and  to  allow  for  access  to  high-performance 
computing  systems,  electronic  information  resources, 
other  research  facilities,  and  libraries. 
"(b)  Test  Bed  Network  Charactebistics. — The 
bed  networks  shall — 

"(1)  be  developed  and  deployed  in  coordination 
with  the  computer  hardware,  computer  software, 
telecommunications,  and  information  industries; 

"(2)  be  designed,  developed,  and  operated  in 
collaboration  with  potential  users  in  government,  in- 
dustry, and  research  institutions  and  educational  in- 
stitutions; 

"(3)  be  designed,  developed,  and  operated  in  a 
manner  which  fosters  and  maint^ing  competition  and 
private  sector  investment  in  high-speed  data 
networking  within  the  telecommunications  industry; 

"(4)  be  designed  and  operated  in  a  manner 
which  promotes  and  encourages  research  and  devel- 
opment leading  to  the  creation  of  commercial  data 
transmission  standards,  enabling  the  establishment 
of  privately  developed  high-speed  commercial  net- 
works; 

"(5)  be  designed  and  operated  so  as  to  ensure 
the  application  of  laws  that  provide  network  and  in- 
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1  formation  resources  seourit}-.  including  those  tliat 

2  protect  copmght  and  other  intellectual  property' 

3  rights,  and  those  that  control  access  to  data  bases 

4  and  protect  national  security*; 

5  **(6)  have  accounting  mechanisms  which  allow 

6  users  or  groups  of  users  to  be  charged  for  their 

7  usage  of  copyrighted  materials  available  over  the  test 

8  bed  networks  and,  where  appropriate  and  technically 

9  feasible,  for  their  usage  of  th<».  test  bed  networks; 

10  and 

11  *'(7)  be  interoperable  with  Federal  and  non- 
12  Federal  computer  networks,  to  the  extent  appro- 

13  priate,  in  a  way  that  allows  autonomy  for  each  com- 

14  ponent  network. 

15  "(c)  Network  Access. — ^The  Federal  agencies  and 

16  departments  participating  in  activities  under  this  section 

17  shall  develop  a  plan  with  specific  goals  for  implementing 

18  the  requirements  of  subsection  (a)(3),  including  provision 

19  for  financial  assistance  to  educational  institutions,  pubUc 

20  libraries,  and  other  appropriate  entities.  This  plan  shall 

21  be  submitted  to  the  Congress  not  later  than  one  year  after 

22  the  date  of  enactment  of  the  National  Information  Tnfra- 

23  structure  Act  of  1993.  Each  year  thereafter,  the  Director 

24  shall  report  to  Congress  on  progress  in  implementing  sub- 

25  section  (a)(3). 
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1  "(d)  Restriction  on  Use  op  Test  Bed  Nh 

2  WORKS.— (1)  The  Federal  test  bed  networks  shall  not  e 

3  used  to  provide  network  services  that  are  not  related  o 

4  the  acti\'ities  under  paragraphs  (1)  and  (2)  of  subsecti  a 

5  (a)  and  that  could  otherwise  be  provided  satisfactor  v 

6  using  commercially  available  network  sendees.  Determii  - 

7  tion  of  satisfactory  availabihU'  shall  include  considerati  a 

8  of  geographic  access  to  and  affordabihty  of  service,  a  i 

9  timeliness  and  technical  performance  standards  in  prov  - 

10  ing  services. 

11  "(2)  The  requirements  of  paragraph  (1)  shall  U  e 

12  effect  on  the  date  set  forth  in  the  report  required  unc  r 

13  paragraph  (3). 

14  "(3)  Six  months  following  the  date  of  enactment  f 

15  the  National  Information  Infiastnicture  Act  of  1993,  i  e 

16  Director,  after  consultation  with  the  Federal  agencies  a  1 

17  departments  supporting  Federal  test  bed  networks,  st  1 

18  provide  a  report  to  Congress  which — 

19  "(A)  describes  the  technical  developments  n  - 

20  essary  to  allow  implementation  of  paragraph  (1); 

21  *'(B)  determines  the  earhest  feasible  date  r 

22  implementing  paragraph  (1);  and 

23  **(C)  sets  forth  that  date  as  the  date  on  wh  i 

24  paragraph  (1)  shall  take  effect. 


ERIC 
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1  Should  the  Director  subsequently  determine  that,  for  tech- 

2  nical  reasons,  the  requirements  of  paragraph  (1)  can  not 

3  be  imposed  on  that  date,  the  Director  shall,  not  less  than 

4  3  months  prior  to  that  date,  report  to  Congress  on  the 

5  reasons  for  the  delay  in  imposing  the  requirements  of 

6  paragraph  (1),  and  shall  set  forth  a  new  date  on  which 

7  paragraph  (1)  shall  take  effect. 

8  "(e)  Advanced  Research  Projects  Agenct  Re- 

9  SPONSIBILITY, — As  part  of  the  Program,  the  Department 

10  of  Defense,  through  the  Advanced  Research  Projects 

11  Agency,  shall  support  research  and  development  of  ad- 

12  vanced  fiber  optics  technology,  switches,  and  protocols 

13  needed  to  develop  the  Network  Program. 

14  "(f)  lNFOR]y£ATiON  SERVICES. — The  Director  shall 

15  assist  the  President  in  coordinating  the  activities  of  appro- 

16  priate  agencies  and  departments  to  promote  the  develop- 

17  ment  of  information  services  that  could  be  provided  over 

18  the  Internet  consistent  with  the  purposes  of  this  Act. 

19  These  services  may  include  the  provision  of  directories  of 

20  the  users  and  services  on  computer  networks,  data  bases 

21  of  unclassified  Federal  scientific  data,  training  of  users 

22  of  data  bases  and  computer  networks,  and  technology  to 

23  support  computer-based  collaboration  that  allows  re- 

24  searchers  and  educators  around  the  Nation  to  share  infor- 

25  mation  and  instrumentation. 


434 


F:\M\BOUCHE\BOUCHE.042  Hi.C. 

34 

1  '*(g)  Use  op  Grant  Fttnbs. — ^All  Federal  agencies 

2  and  departments  are  authorized  to  allow  recipients  of  Fed- 

3  eral  research  grants  to  use  grant  moneys  to  pay  for  com- 

4  puter  networking  expenses. 

5  "(h)  Limitation  on  Use  op  Funds. — ^Development 

6  of  data  communications  networks  pursuant  to  this  Act 

7  shall  be  through  purchase  of  standard  commercial  trans- 

8  mission  and  network  services  from  vendors  whenever  fea- 

9  sible,  and  by  contracting  for  customized  ser^dces  when 

10  such  purchase  is  not  feasible,  in  order  to  minimize  Federal 

1 1  investment  in  network  hardware  and  software. ' ' . 

12  SEC.  &  CONFOBMING  AMENDMENTS. 


13  The  High  Performance  Computing  Act  of  1991  is 

14  amended — 

15  (1)  in  section  3(1)— 

16  (A)  by  amending  subparagraph  (A)  to  read 

17  as  follows: 

18  **(A)  accelerate  progress  toward  a  univer- 

19  sally  accessible  high-capacity  and  high-speed 

20  data  network  for  the  Nation;";  and 

21  (B)  by  striking  "Network"  and  inserting  in 

22  lieu  thereof  "Internet"  in  subparagraph  (C); 

23  (2)  in  section  4 — 
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(A)  by  redesignating  paragraphs  (1),  (2), 
(3),  (4),  and  (5)  as  paragraphs  (2),  (7),  (8), 
(10),  and  (11),  respectively; 

(B)  by  inserting  before  paragraph  (2),  as 
so  redesignated  by  subparagraph  (A)  of  this 
paragraph,  the  following  new  paragraph: 

"(1)  'broadband'  means  a  transmission  rate  for 
digital  information  on  a  communications  network 
which  exceeds  the  maximum  rate  possible  for  trans- 
mission of  digital  information  on  normal  copper  tele- 
phone wires;"; 

(C)  by  inserting  after  paragraph  (2),  as  so 
redesignated  by  subparagraph  (A)  of  this  para- 
graph, the  following  new  paragraphs: 

"(3)  'disabilities'  means  functional  lunitations 
of  hearing,  vision,  movement,  manipulation,  speech, 
and  interpretation  of  information; 

"(4)  'educational  institutions'  includes  institu- 
tions of  early  childhood  education,  elementary  and 
secondary  education,  postsecondaiy  education,  and 
vocational/technical  education; 

"(5)  'education  at  all  levels'  includes  early 
childhood  education,  elementaxy  and  secondary  edu- 
cation, postsecondary  education,  and  vocationaJ/tech- 
nical  education; 
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1 

"(6)  -Federal  test  bed  networks'  means  the 

2 

Federal  experimental  test  bed  networks  described  in 

3 

section  102(a)(2);"; 

4 

(D)  by  inserting  after  paragraph  (8),  as  so 

5 

redesignated  by  subparagraph  (A)  of  this  para- 

6 

graph,  the  following  new  paragraph: 

7 

"(9)  'Internet'  means  the  network  of  both  Fed- 

8 

eral  and  non-Federal  interoperable  packet  switched 

9 

data  networks;";  and 

10 

(E)  by  amending  paragraph  (10),  as  so  re- 

11 

designated  by  subparagraph  (A)  of  this  para- 

12 

graph,  to  read  as  follows: 

13 

"(10)  'Network  Program'  means  the  National 

14 

Research  and  Education  Network  Program  estab- 

15 

lished  under  section  102;  and"; 

16 

(3)  in  section  101(a)(2)(A)  and  (B),  by  striking 

17 

"Network"  and  inserting  in  heu  thereof  "Federal 

18 

test  bed  networks"; 

19 

(4)  in  section  101(a)(2)(C),  by  inserting  "the 

20 

private  sector,  States,  and"  after  "computer  net- 

21 

works  of; 

22 

(5)  in  section  101(a)(4)(C),  by  striking  "estab- 

23 

lishment  of  the  Network"  and  inserting  in  lieu  there- 

24 

of  "Network  Program"; 

4'ii) 
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1  (6)  in  stKJtion  201(a)(2),  bv  striking  ''Network'' 

2  both  places  it  appears  and  inserting  in  lieu  thereof 

3  "Internet"; 

4  (7)  in  section  201(a)(3),  by  striking  "Network" 

5  and  inserting  in  heu  thereof  "Internet  for  the  pur- 

6  poses  of  this  Act";  and 

7  (8)  in  section  201(a)(4),  by  inserting  "consist- 

8  ent  with  section  102,"  before  "assist  regional  net- 

9  works". 
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Mr.  Boucher,  H.R.  1757  wUl  capture  fully  the  promise  of  high 
performance  computing  and  high  speed  networkmg  first  estab- 
lished in  the  High  Performance  Computing  Act  of  1991.  The  bill 
conforms  to  the  mformation  infrastructure  provisions  of  the  Presi- 
dent's technology  plan  announced  in  February  of  this  year. 

The  purpose  of  the  legislation  is  to  provide  the  research  and  de- 
velopment underpinnings  necessary  for  the  achievement  of  Na- 
tional Information  Superhighways  capable  of  delivering  voice, 
video,  and  data  at  gigaoit  speeds  to  every  home  and  office  in  the 
Nation.  Programs  are  authorized  to  make  new  networking  tech- 
nology widely  available  to  the  public  for  such  applications  as  rout- 
ine medical  information  at  unprecedented  speeds,  developing  digi- 
tal libraries  of  information  that  can  be  accessed  from  any  point  on 
the  network,  linking  schools  and  teachers  for  distance  learning, 
and  disseminating  tne  vast  stores  of  government  information. 

The  bill  will  foster  the  creation  of  a  common  set  of  standards  and 
protocols  for  use  of  the  high  speed  network  and  will  finance  the  de- 
velopment and  demonstration  of  new  networking  technologies. 

I  was  pleased  to  introduce  H.R.  1757  on  April  22  and  to  be  joined 
in  co-sponsorship  of  the  measure  by  the  ranking  Republican  mem- 
ber of  this  subcommittee,  Mr.  Boehlert,  and  by  subcommittee  mem- 
bers Tim  Valentine,  James  Barcia,  and  Anna  Eshoo,  and  Eddie- 
Bemice  Johnson.  I  also  want  to  recognize  the  efforts  of  each  of 
these  members,  and  particularly  the  efforts  of  Mr.  Boehlert,  in  de- 
veloping and  refining  this  measure  for  today^s  markup. 

The  subcommittee  has  held  three  days  of  hearings  on  the  bill  to 
obtain  the  views  of  the  administration;  individuals  from  the  tele- 
commimications,  computer,  soflware,  information,  and  network 
provider  industries;  users  of  network  services  from  the  research 
and  education  communities;  and  individuals  representing  the 
health  sciences  and  libraries.  These  witnesses  expressed  strong 
support  for  the  goals  and  the  focus  of  the  legislation  and  provided 
constructive  recommendations  for  modification,  many  of  which  ap- 
pear in  the  subcommittee  amendment  in  the  nature  of  a  substitute 
which  will  be  considered  this  morning. 

In  particular,  the  substitute  includes  new  requirements  for  devel- 
opment of  the  means  of  ensuring  the  integrity  of  information  that 
is  transmitted  over  the  network.  It  also  contains  a  provision  direct- 
ing the  use  of  commercially  available  network  services  whenever 
that  is  feasible,  and  it  clanfies  the  conditions  under  which  use  of 
the  Federal  test  bed  network  will  be  restricted,  and  institutes  a 
process  rather  than  a  fixed  period  of  time  in  specif)ring  the  imple- 
mentation of  that  restriction.  The  substitute  incorporates  a  number 
of  recommendations  made  by  the  administration,  simplifying  re- 
porting requirements  and  deleting  provisions  which  assign  specific 
responsibilities  to  the  OSTP  staff. 

The  authorization  for  the  connections  program  is  reduced  from  5 
to  3  years,  also  in  conformance  with  administration  recommenda- 
tions, and  that  change  will  reduce  the  total  authorization  level 
from  $1.55  billion  to^l|3&  billion  over  the  5-year  period.  A  chart 
that  shows  the  authdrifaition  levels  in  the  substitute  by  program 
area  is  also  included  in  the  explanation  that  is  before  the  memoers. 

We  have  conducted  a  series  of  discussions  with  the  Committee  on 
Education  and  Labor  to  develop  language  in  the  substitute  that  re- 
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auires  consiiltation  between  the  National  Science  Foundation  and 
lie  Department  of  Education  on  implementation  of  the  provisions 
in  the  bill  dealing  with  education  applications  and  claritying  that 
the  applications  supported  under  the  bill  should  benefit  and  be  ac- 
cessible to  individuals  with  disabilities,  and  that  educational  appli- 
cations should  include  applications  for  education  at  all  levels.  As  a 
result  of  these  modifications,  the  Education  Committee  will  not  be 
requesting  a  sequential  referral  of  the  bill. 

The  legislation  in  the  form  of  the  substitute  before  the  sub- 
committee today  is  supported  by  a  very  large  number  of  industries 
and  individual  companies  and  by  virtually  every  aspect  of  the  re- 
search and  education  community,  and  a  list  of  supporting  organiza- 
tions, both  in  the  private  and  public  sectors,  has  been  placed  before 
each  member,  and  I  would  encourage  members  to  review  that  list. 

The  Information  Infrastructure  Act  of  1993  encompasses  re- 
search, development,  and  demonstration  of  computing  and 
networking  technologies  which  are  essential  activities  to  achieve  in 
this  Nation  the  world's  most  capable  interactive  communications 
network. 

Fm  pleased  to  commend  the  amendment  in  the  nature  of  a  sub- 
stitute to  the  subcommittee  for  its  concurrence,  and  to  recognize  at 
this  time  the  gentleman  from  New  York. 

Mr.  BOEHLERT.  Thank  you  very  much,  Mr.  Chairman. 

Of  all  the  activities  we're  engaged  in  collectively,  this  is  one  of 
the  most  exciting.  We're  talking  about  21st  century  stuff  here.  The 
21st  century  is  only  79  months  away.  So  it's  not  all  that  far.  But 
this  is  something  we  have  worked  on  for  a  number  of  years  and  our 
former  colleague,  who  is  now  the  Vice  President  of  the  United 
States,  Albert  Gore,  weVe  worked  with  him  on  it.  I'm  excited  about 
it.  The  prospects  for  what  this  offers  for  America  and  for  the  world 
is  limited  only  by  one's  imagination. 

So  let's  get  on  with  the  markup  and  get  this  to  the  full  commit- 
tee and  the  floor  and  enacted  into  law  as  soon  as  possible.  We  will 
all  be  the  better  for  it. 

Thank  you. 

[The  statement  of  Mr.  Boehlert  follows:] 

Prepared  Statement  of  Sherwood  Boehlert 

Mr.  Chairman,  the  subiect  of  this  bill,  the  information  superhighway  is  crucial  to 
the  economic  health  of  this  nation — the  rapid  growth  in  information  technologies 
will  fuel  the  economic  expansion  of  this  nation  well  into  the  21st  century— just  as 
the  development  of  railways  arH  roads  fueled  the  expansion  of  the  nation  during 
this  century. 

We  recognized  the  importance  of  the  information  technology  industry  when  we 
passed  the  high  performance  computing  act  2  years  ago.  This  legislation  will  expand 
on  the  foundation  set  by  that  law — ^by  improving  the  dissemination  of  information 
between  Government  agencies,  schools,  hospitals  and  libraries — thereby  allowing  al- 
most any  citizen  easy  access  to  information  within  minutes,  and  at  the  touch  of  a 
button. 

Mr.  Chairman,  I  applaud  the  ^oals  of  this  legislation  and  want  to  acknowledge 
vour  leadership  in  developing  rational  legislation  to  deal  with  a  very  complex  proD- 
lem. 

Mr.  Boucher.  Are  other  members  of  the  subcommittee  seeking 
recognition  for  the  pur[)oses  of  an  opening  statement?  The  gen- 
tleman from  Pennsylvania. 

Mr.  Walker.  Thank  you,  Mr.  Chairman, 
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Mr.  Chairman,  I  know  you  have  worked  very  hard  with  industry, 
educators,  and  government  agencies  to  craft  this  bill,  and  I  con- 
gratulate you  for  the  work  that  has  been  done.  One  of  my  biggest 
concerns  in  building  the  new  computer  highway  was— it  probably 
won't  come  as  a  surprise  to  anybody— the  cost  and  where  would  the 
$1.39  billion  come  from.  Whether  it's  building  concrete  bridges  or 
fiber  optic  bridges,  we  must  get  out  of  the  fast  lane  of  driving  this 
country  deeper  into  deb^;. 

But  I  understand,  Mr.  Chairman,  that  you  are  going  to  offer  an 
amendment  to  have  this  money  authorized  out  of  existing  author- 
izations, and  let  me  say,  first  of  all,  I  appreciate  that.  And  I  will 
support  that  particular  amendment.  I  think  that  takes  us  a  long 
way  toward  assuring  that  we  have  the  right  kind  of  way  of  ap- 
proaching this  problem. 

I  do  want  to  point  out  that  suggesting  that  spending  in  this  area 
be  increased  by  59  percent  in  fiscal  year  1994  alone  is  going  to  get 
us  into  a  kind  of  tight  budgetary  situation.  In  fiscal  year  1993,  high 


This  bill,  along  with  other  proposed  programs  for  fiscal  year  1994, 
would  authorize  a  total  of  $1,225  billion  over— that's  over  $450  mil- 
lion in  new  spending.  And  so  we  are  going  to  have  some  real  com- 
petition for  some  of  this  money,  but  I  think  by  operating  within  ex- 
isting authorization  programs  it  does  move  us  substantially  in  the 
right  direction. 

There  are  some  other  additional  issues,  Mr.  Chairman,  that  need 
to  be  addressed  before  our  full  committee  markup.  I  understand 
staff  is  working  on  finding  acceptable  language.  An  let  me  point 
out  the  kind  or  thing  Fm  concerned  about.  As  was  expressed  in 
some  private  conversations  that  we've  had  about  this  bill,  I  have 
concerns  that  we  not  replace  private  investment  money  with  public 
money  in  this  program,  that  we  make  certain  that  whatever  was 
going  to  be  invested  in  the  private  sector  goes  forward  and  is  in- 
vested and  is  not  replaced  as  a  result  of  this  program  with  public 
monies. 

And  I  think  there  are  some  ways  of  approaching  that  by  assur- 
ing, for  example,  that  we  do  not  have  companies  coming  in  and 
usmg  this  money  for  stuff  that  they  would  otherwise  be  able  to  buy 
with  private  investment  money.  We're  seeking  some  language. 
Your  staff  is  cooperative,  working  with  us  toward  finding  that  lan- 
guage. Hopefully,  by  the  time  we  get  to  full  committee,  we  will 
have  some  language  that  will  be  acceptable  to  everybody  that  will 
allay  some  of  my  concerns  in  that  area. 

For  right  now,  though,  Mr.  Chairman,  I  congratulate  you  for 
what  you've  done.  I  will  have  one  amendment  later  on  to  the  bill, 
but  I  think  we  have  a  very  good  first  step  in  the  subcommittee 
here. 

[The  prepared  opening  statement  of  Mr.  Walker  follows:] 


were  appropriated  $772  million. 
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HONORABLE  BOB  WALKER 
HR  1757 
OPENING  STATEMENT 

THANK  YOU,  MR.  CHAIRMAN 

I  KNOW  THE  CHAIRMAN  HAS  WORKED  VERY  HARD  WITH 
INDUSTRY,  EDUCATORS.  AND  GOVERNMENT  AGENCIES  TO 
CRAFT  THIS  BILL. 

ONE  OF  MY  BIGGEST  CONCERNS  IN  BUILDING  THIS  NEW 
COMPUTER  HIGHWAY- 
IS.  WHERE  WOULD  THE  $1,359  BILLION  COME  FROM. 

WHETHER  IT  IS  BUILDING  CONCRETE  BRIDGES  OR  FIBER 
BRIDGES.  WE  MUST  GET  OUT  OF  THE  FAST  LANE  OF  DRIVING 
THIS  COUNTRY  DEEPER  INTO  DEBT. 

I  UNDERSTAND  THAT  AN  AMENDMENT  WILL  BE  OFFERED  TO 
HAVE  THIS  BILL  AUTHORIZED  OUT  OF  EXISTING 
AUTHORIZATIONS. 

I  WILL  SUPPORT  THIS  AMENDMENT. 

HOWEVER  I  MUST  POINT  OUT  THAT  1  NOT  SURE  IT  IS  PRI  DENT 
OF  CONGRESS  TO  BE  SUGGESTING  THAT  SPENDING  IN  THIS  .AREA 
BE  INCREASED  59%  IN  FY  94  ALONE.  IN  FY  93.  HIGH 
PERFORMANCE  COMPUTING  EFFORTS  WERE  APPROPRIATED  AT 
$772  MILLION  DOLLARS.  THIS  BILL.  ALONG  WITH  THE  OTHER 
PROPOSED  PROGRAMS  FOR  FY  94.  WOULD  AUTHORIZE  A  TOTAL 
OF  $1,225  BILLION  DOLLARS.  OVER  $450  MILLION  OF  NEW 
SPENDING. 

MR  CHAIRMAN,  I  HAVE  SOME  ADDITIONAL  ISSUES  THAT  NEED 
TO  BE  ADDRESSED  BEFORE  OUR  FULL  COMMITTEE  MARK-UP: 
AND  I  UNDERSTAND  THE  STAFF  IS  WORKING  FIND  ACCEPTABLE 
LANGUAGE. 
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Mr.  Boucher,  Thank  you  very  much,  Mr.  Walker.  And  I  want  to 
commend  you  and  your  staff  for  your  excellent  cooperation  with  us 
as  we  have  moved  this  forward  and  for  the  excellent  work  that  you 
have  done  m  cooperation  with  Mr.  Boehlert  in  assisting  us  and  re- 
fining this  measure. 

The  gentleman  from  Texas,  Mr.  Johnson. 

Mr.  Johnson  of  Texas.  Thank  you,  sir.  I  appreciate  that. 

I  would  just  like  to  ask  if  I  could  enter  my  statement,  my  full 
statement,  in  the  record,  without  objection. 

Mr.  Boucher.  Without  objection,  it  will  be  received. 

[The  prepared  opening  statement  of  Mr.  Johnson  of  Texas  fol- 
lows:] 
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OPENING  STATEMENT 
CONGRESSMAN  SAM  JOHNSON 
SCIENCE  SUBCOMMITTEE 
JUNE  17,  1993 

THANK  YOU  MR.  CHAIRMAN, 

TODAY,  WE  ARE  MARKING  UP  H,R,  1757  THE  "NATIONAL 
INFORMATION  INFRASTRUCTURE  ACT  OF  1993"  A  BILL 
WITH  GOOD  INTENTIONS  BUT  BAD  IMPLICATIONS, 

I  AGREE  THAT  THE  GOVERNMENT  SHOULD  BE  INVOLVED 
IN  CREATING  A  COMMUNICATIONS  HIGHWAY  BUT  ONLY  TO 
THE  EXTENT  OF  PROVIDING  GUIDELINES  AND  STANDARDS, 
OR  IN  SIMPLE  TERMS,  A  BLUE  PRINT  THAT  INDUSTRY  CAN 
FOLLOW  AND  IMPLEMENT.  THE  GOVERNMENT  SHOULD 
NOT  BE  COMPETING  AND  DUPLICATING  PROGRAMS  THAT 
EXIST  IN  THE  PRIVATE  SECTOR. 

I  HAVE  COUNTED  THE  WORD  "DEVELOP"  OVER  20  TIMES  IN 
THIS  BILL.  I  ASK  ANYONE  TO  ANSWER  THIS  QUESTION: 
WHAT  CAN  THE  GOVERNMENT  "DEVELOP"  BETTER  THAN 
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THE  PRIVATE  SECTOR?  FROM  PAST  EXPERIENCE  NOTHING 
BETTER  BUT  DEFINITELY  SLOWER. 

THE  REAL  QUESTION  COMES  DOWN  TO  DOLLARS.  THIS 
BILL  AUTHORIZES  $1.3  BILLION  DOLLARS  OVER  THE  NEXT 
FIVE  YEARS.  TO  DO  WHAT?-  TO  DEVELOP  INTERFACES, 
TEST  BEDS  FOR  DIGITAL  LIBRARIES,  GIGABIT 
TRANSMISSION,  FIBER  OPTICS,  SWITCHES  AND  DATA 
STORAGE  SYSTEMS. 

IN  FACT,  LET  ME  GIVE  YOU  SOME  EXAMPLES  OF  THE 
DUPLICATION  AND  WASTED  DOLLARS  THAT  WILL  COME  BY 
AUTHORIZING  $1.3  BILLION  DOLLARS  IN  NEW  MONEY. 

IN  REGARD  TO  SECTION  307  PART  1  OF  THE  BILL  I  WOULD 
LIKE  TO  MAKE  THIS  POINT.  THE  UNIVERSITIES  IN  TEXAS 
ARE  ALREADY  CONNECTED  BY  INTERNET  THROUGH  THEaet 
AND  ALL  K-12  TEACHERS  HAVE  ACCESS  TO  INTERNET 
THROUGH  TENET.  YOU  WANT  TO  KNOW  THE  BEST  PART 
OF  THIS  PROGRAM,  IT  WAS  COMPLETED  WITH  OUT 
FEDERAL  FUNDS. 
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SECOND,  AN  ARTICLE  IN  THE  WALL  STREET  JOURNAL  ON 
MONDAY,  MAY  7  DISCUSSES  A  COMPANY  CALLED 
CABLEVISION.  TfflS  COMPANY  IS  TURNING  CABLE  T.V. 
LINES  INTO  DATA  fflGHWAYS  FOR  COMPUTER  NETWORKS. 
THEx  ,  GOAL,  AND  I  QUOTE,  IS  TO  ALLOW  "HOSPITALS, 
SCHOOLS,  STATE  AND  LOCAL  GOVERNMENTS  TO  MOVE  BIG 
DATA  FILES  AROUND  AND  TAKE  ADVANTAGE  OF  THE 
ALREADY  DEPLOYED  CABLE  NETWORK."  THEIR  EXAMPLE 
IS  "A  RADIOLOGIST  COULD  SEND  A  HIGH-QUALITY,  X-RAY 
IMAGE  TO  A  DOCTOR'S  OFFICE  IN  ORDER  TO  DISCUSS  THE 
ANALYSIS  OF  A  PROBLEM.  IF  THIS  SOUNDS  FAMILIAR, 
LOOK  AT  SEC.  308  OF  THE  BILL. 

THIRD,  MICROSOFT  AND  TIME  WARNER  ARE 
COLLABORATING  TO  CHAMPION  MULTIMEDIA 
APPLICATIONS.  THEIR  JOINT  VENTURE  WILL  ESTABLISH 
COMPATIBLE  SOFTWARE  AND  HARDWARE  TO  FIT  THE 
PARAMETERS  OF  A  500-CHANNEL  CABLE  SUPERHIGHWAY. 
THIS  TOO  IS  AN  OBJECTIVE  OF  THE  BILL. 

LET  ME  AGAIN  REITERATE,  I  AM  NOT  AGAINST  THE 
OBJECTIVES  OF  THE  BILL,  I  AM  AGAINST  SPENDING  OVER 
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$1  BILLION  DOLLARS  OF  NEW  TAXPAYER  MONEY  FOR 
GOVERNMENT  RESEARCH  AND  DEVELOPMENT  WHEN  IT 
ALREADY  EXISTS  OR  IS  BEING  DEVELOPED  BY  THE 
PRIVATE  SECTOR* 

I  ALSO  HAVE  ONE  MORE  QUESTION:  WHY  ARE  WE  ABOUT 
TO  AUTHORIZE  $1.3  BILLION  WHEN,  JUST  TWO  YEARS  AGO 
THIS  BODY  AUTHORIZED  ALMOST  $3  BILLION  DOLLARS 
FOR  ESSENTIALLY  THE  SAME  APPLICATIONS?  WHY  MUST 
WE  AUTHORIZE  ADDITIONAL  FUNDS  FOR  5  MORE  YEARS 
WHEN  WE  STILL  HAVE  MONEY  AUTHORIZED  UNTIL  THE 
YEAR  1996? 

MR.  CHAIRMAN  WE  SHOULD  KEEP  THE  GOVERNMENT  OUT 
OF  THE  PRIVATE  SECTOR  AND  SAVE  THE  TAXPAYERS  $1.3 
BILLION  DOLLARS.    WE  NEED  TO  STOP  UNNECESSARY 
SPENDING  AND  ADDRESS  DEBT  REDUCTION  NOT  DEFICIT 
INCREASES. 
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Mr.  Johnson  of  Texas.  Thank  vou. 

I  would  like  to  add  that  Mr.  Walker  and  I  are  in  agreement  tha"" 
it  seems  to  me  impractical  that  the  U.S.  Government  try  to  fund 
things  that  can  be  funded  privately.  Fve  counted  the  word  ''de- 
velop'* over  20  times  in  this  bill,  and  Fd  like  to  know  how  the  Gov- 
ernment can  develop  something  better  than  the  private  sector  can 
develop  it.  From  past  experience,  I  have  not  seen  that  to  work  real 
well. 

And,  you  know,  in  regard  to  section  307,  in  particular,  the  uni- 
versities in  Texas  are  already  connected  by  INTERNET  through 
THEnet  and  all  the  Kr-12  teachers  have  access  to  that  program. 
And  the  best  part  of  it  was  it  was  completed  without  Federal  funds, 
which  just  makes  the  point,  I  believe. 

And  Microsoft  and  Time-Warner  are  collaborating  to  champion 
multimedia  applications,  and  their  joint  venture  will  establish  com- 
patible software  and  hardware  to  fit  the  parameters  of  a  500-chan- 
nel  cable  superhighway.  And  this,  too,  is  an  objective  of  the  bill.  I'd 
just  like  to  be  sure  that  we  use  as  much  private  money  as  possible. 

And  I  thank  you  for  offering  this  amendment  because  I  think  if 
you  hadn't,  we  probably  would  have,  and  so  it's  a  good  amendment. 

Thank  you,  Mr.  Chairman,  for  allowing  me  the  time. 

Mr.  Boucher.  Thank  you  veiy  much,  Mr.  Johnson. 

Does  the  gentleman  from  Minnesota  seek  recognition?  The  gen- 
tleman from  Minnesota. 

Mr.  MiNGE.  Thank  you,  Mr.  Chairman. 

I  have  just  three  things  I'd  like  to  mention  in  an  opening  state- 
ment. First,  I  do  have  two  amendments  that  are  designed  to  pro- 
tect copyright-intellectual  pioperty  rights  with  respect  to  these  de- 
velopments. Second,  I  am  proud  to  be  able  to  say  that  I  was  able 
to  use  this  type  of  technology  last  week  to  conduct  a  town  meeting 
in  Minnesota  at  the  same  time  I  was  sitting  in  the  chairman's 
anteroom  to  this  committee  room. 

And  it  was  a  town  meeting  that  maybe  started  out  a  little  bit 
stilted  in  the  sense  that  people  in  Minnesota  were  unsure  as  to 
how  to  handle  a  Member  of  Congress  who  was  appearing  on  an 
interactive  TV.  Yet,  it  was  a  successful  meeting  and  it  was  a  good 
way  for  us  to  show  how  we  can  economize  in  the  use  of  time  and 
avoid  the  tremendous  travel  expense  that  is  associated  with  going 
back  and  forth  to  conduct  what  occasionally  is  an  infrequent  meet- 
ing. 

Finally,  I'd  like  to  associate  myself  with  the  comments  made  by 
Mr.  Walker  from  Pennsylvania  at  the  outset  of  these  remarks,  and 
look  forward  to  the  refinements  in  the  legislation  as  it  moves  to  the 
full  committee  hearing. 

Mr.  Boucher.  Thamk  you  very  much,  Mr.  Minge. 

The  Chair  now  asks  unanimous  consent  that  the  subcommittee 
print,  the  amendment  in  the  nature  of  a  substitute,  be  considered 
as  the  subcommittee  markup  vehicle  and  original  text  for  purposes 
of  the  markup.  Without  objection,  the  amendment  in  the  nature  of 
a  substitute  will  be  considered  as  read  and  open  for  amendment  at 
any  point,  and  will  be  the  original  text  and  subcommittee  markup 
vehicle. 

The  Chair  would  inquire  if  members  seek  recognition  for  the  pur- 
pose of  offering  amendments  to  the  amendment  in  the  nature  of  a 
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substitute.  And  the  Chair  recognizes  the  gentleman  from  Min- 
nesota, Mr.  Minge. 

Mr.  Minge.  Yes,  thank  you,  Mr.  Chairman. 

I  have  two  amendments  which  I  believe  have  been  distributed, 
and  each  of  these  deal  with  the  subject  that  I  just  referred  to;  that 
is,  intellectual  property  rights  in  connection  with  the  information 
highway  concept. 

And  at  this  time  I  would  move  that  this  committee  accept  the 
first  amendment,  and  the  

Mr.  Boucher,  Which  amendment  is  that,  Mr.  Minge? 

Mr.  Minge.  Okay,  that's  the  amendment  that  refers  to  page  22, 
line  16  

Mr.  Boucher.  All  right. 

Mr.  Minge  [continxiing].  And  includes  the  language  following  

Mr.  Boucher.  Yes,  the  clerk  will  report  that  amendment. 

The  Clerk.  ''Page  22,  line  16,  insert:  ^including,  if  technologically 
feasible,  systems  with  capabilities' "  

Mr.  Boucher.  Without  objection,  that  amendment  will  be  consid- 
ered as  read. 

[The  information  follows:] 
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.AMENDMENT  OFFERED  BY  MR*  MiNGE 

TO  THE  Amendment  in  the  Nature 
OF  A  Substitute  to  BLR.  1757 

Page  22,  line  16,  insert  '\  including,  if  techno- 
logically feasible,  systems  vrith  capabilities  for  electrom- 
cally  identifying  copyrighted  works  and  for  electronically 
indicating  whether  any  permission  which  is  required  by 
title  17,  United  States  Code,  has  been  granted  by  the 
copyrig!at  owner"  after  ''in  electronic  form". 
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Mr.  Boucher  And  the  gentleman  from  Minnesota  will  be  recog- 
mzed  for  5  minutes  in  support  of  the  amendment. 

Mr.  MiNGE.  Basically,  what  this  amendment  does  is  simply  rec- 
ogmze  existing  U.S.  copyright  law  in  this  particular  act.  So  that  as 
we  develop  this  mformation  age  and  the  capability  to  transmit  and 
share  mformation  electronically  that  previously  has  been,  by  and 
*arge,  m  prmt  form,  we  also  recognize  the  copyright  law. 

And  one  thing  that's  important  in  this  amendment  is  to  recognize 
that  we  are  domg  this  to  the  extent  if  s  technologically  feasible.  So 
we  are  not  saying  that  the  copyright  law  has  to  be  observed  in  this 
regard  if  it  is  not  feasible.  This  is  language  that  we  have  reviewed 
with  people  in  the  industry,  and  it  is  language  that  is  acceptable 
to  them  and  we  feel  that  it  would  be  workable  in  the  administra- 
tion of  this  program. 

Mr.  Boucher.  Will  the  gentleman  yield? 

Mr.  MiNGE.  Yes. 

Mr.  Boucher.  I  would  like  to  express  the  subcommittee's  appre- 
ciation to  the  gentleman  for  offering  this  amendment.  We  have 
been  pleased  to  work  with  you  and  your  staff  in  constructing  it.  I 
think  It  IS  a  positive  step  toward  ensuring  the  integrity  of  copy- 
rights where  the  information  that  is  copyrighted  is  transmitted 
over  the  network,  and  Fm  pleased  to  recommend  the  adoption  of 
this  amendment  by  the  subcommittee. 

Do  other  members  seek  recognition  on  the  amendment? 

[No  response.] 

If  not,  the  question  occurs  on  the  amendment  offered  by  the  gen- 
tleman from  Minnesota.  Those  in  favor  will  say  aye. 
Those  opposed  no. 

The  ayes  have  it  and  the  amendment  is  agreed  to. 

And  the  gentleman  is  recognized— well,  the  clerk  will  report  the 
second  amendment. 

The  Clerk.  -Page  26,  lines  15  and  16,  strike  'computer,  tele- 
communications,' and  insert  in  lieu  thereof  'computer  hardware 
computer  software,  telecommunications,  publishing.'  ** 

[The  information  follows:] 
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^^MENDMENT  OFFERED  BY  MiL  MiNGE 

TO  THE  Amendment  in  the  Nature 
OF  A  Substitute  to  HJL  1757 

Page  26»  lines  15  and  16.  strike  **coinputer,  tele- 
commuaications/*  and  insen  in  lieu  thereof  ^'computer 
hardware,  computer  software,  telecommunications,  pub- 
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Mr.  Boucher,  The  gentleman  is  recognized  for  5  minutes  in  sup- 
port of  the  amendment. 

Mr.  MmGE.  Thank  you.  Thank  you,  Mr.  Chairman. 

The  amendment  that's  proposed  at  this  point  makes  two  changes. 
One  is  a  modest  change  in  that  I  have  split  computer  into  com- 
puter hardware  and  software,  simply  to  designate  that  we  have  dif- 
ferent types  of  computer  equipment  and  also  technology  that  weVe 
discussing,  and  that  if  we  are  going  to  have  a  research  and  report- 
ing feature  to  this  bill,  so  that  Congress  and  the  public  is  aware 
of  how  the  bill  is  operating,  we  make  that  clear  that  we  want  that 
type  of  information  in  both  areas. 

Second,  the  change  is  made  by  adding  the  word  ^'pubUshing,''  and 
**pubUshing^  is  in  a  sense  a  word  of  art  or  term  of  art  here,  but 
what  we're  asking  is  that  in  the  process  of  making  this  study  and 
reporting  back  that  that  feature  of  the  program  also  be  addressed 
or  recognized,  so  that  we  have  complete  mformation  and  a  complete 
analysis  that's  available  to  us  as  a  part  of  ongoing  research  and 
use  of  this  program. 

Mr.  Boucher.  Would  the  gentleman  yield? 

Mr.  MiNGE.  Yes. 

Mr.  Boucher.  I  would  also  like  to  commend  the  gentleman  for 
his  offering  of  this  amendment,  with  respect  to  which  we  have  also 
cooperated  in  its  construction,  adding  to  the  advisory  committee 
that  will  make  continued  reports  to  tiie  administration  and  to  the 
Congress  on  the  implementation  of  the  program  a  number  of  indus- 
tries that  are  vitally  affected  by  this  program  and  that  will  be  ex- 
pected to  contribute  to  it. 

And  Fm  pleased  for  that  reason  to  commend  this  amendment  to 
the  subcommittee  and  urge  its  adoption. 

Do  others  desire  recognition  on  the  amendment?  The  gentleman 
from  Pennsylvania. 

Mr.  Walker.  Mr.  Chairman,  it's  largely  technical  and  Fm  just 
trying  to  gather  the  implications  of  all  of  this. 

Do  I  tinderstand  that  all  of  these  people  are  being  added  by  split- 
ting the  computer  industry— and  I  think  the  gentleman  makes  a 
good  point  that  it  is  two  entirely  different  things,  hardware  and 
software,  but  are  we  adding  representatives  to  the  advisory  com- 
mittee at  that  point?  I  mean,  in  each  of  these  cases,  each  time  we 
make  the  split,  is  that  one  more  person  that's  now  added  to  the  ad- 
visory committee? 

Mr.  MiNGE.  OK,  it  would  not  be  required  that  we  add  additional 
people  to  the  advisory  committee  because  we  could  have  one  person 
that  had  experience  in  both  areas. 

Mr.  Walker.  Well,  but  telecommunications  and  pubUshing — I 
mean,  what  I'm  adding  up  here  is  we've  got  an  advisory  committee 
that  already  has  representatives  of  the  research  commimity,  the  li- 
brary community,  education  at  all  levels — assume  that  means  ele- 
mentary, secondary,  college,  graduate;  I  assume  that  it  would  mean 
also  a  specialized  school  such  as  vocational  schools  and  all  of  that 
when  you  say  ''education  at  all  levels,"  We  have  consumer  and  pub- 
lic interest  groups.  That's  a  couple  of  more  people.  We  have  net- 
work providers.  We  have  now,  with  this  amendment,  we  have  com- 
puter hardware,  computer  software,  telecommunications,  publish- 
mg,  and  information  industries. 
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We're  getting  a  pretty  fair  sized  advisory  committee  here,  and  I 
just  wonder,  the  gentleman  said  that  the  term  *^ubUshing"  is  kind 
of  a  word  of  fiirt  here.  I  mean,  publishing  is  very  definite.  I  mean, 
you  havs  specialized  and  nonspecialized  publishing  which  would 
have  decidedly  different  views  of  some  of  these  questions  of  high 
performance  computing  networks.  Somebody  who's  publishing 
^otor  Trend**  magazine  and  someone  who's  publishing  a  news- 
paper in  my  district  would  have  decidedly  different  views  from  the 
standpoint  of  publishing  about  what  they  want  these  high  com- 
puter— or  high  performance  computer  networks  to  do  for  them. 

But  Fm  just  trjdng  to  gather  here  what  it  is  we  are  asking  this 
advisory  committee  to  do  and  what  we're  asking  it  to  be  as  we  add 
more  and  more  people. 

Mr.  Boucher.  Would  the  gentleman  yield? 

Mr.  Walker.  Sure,  Fd  be  nappy  to  yield  to  the  chairman. 

Mr.  Boucher.  I  thank  the  gentleman  for  yielding. 

This  committee  has  a  very  important  function.  It  will  be  directed 
to  report  on  a  periodic  basis  to  the  administration  and  to  the  Con- 
gress, first  of  all,  on  the  progress  in  implementing  the  high  per- 
rormance  computing  and  high  speed  networking  program,  carrying 
out  the  various  research  directives  that  we  have  for  new 
networking  technologies  and  for  specific  applications. 

And  even  more  importantly,  in  my  judgment,  for  recommending 
to  the  administration  and  to  the  Congress  additional  applications 
that  over  time  would  be  deserving  of  Federal  research  support.  And 
I  rather  suspect  that  you  will  see  over  time  further  iterations  of 
what  we  are  undertalung  today,  and  that  is  building  in  Federal 
support  for  what  the  private  sector  essentially  tells  us  is  needed, 
identifying  through  this  advisory  committee  new  applications  that 
we  should  be  considering  and  that  we  should  be  supporting. 

That,  by  the  way,  is  by  and  large  the  process  bv  which  this  legis- 
lation came  forward.  There  was  not  a  formal  advisory  committee, 
but  it  was  recommendations  from  private  industry  that  led  to  the 
precise  kinds  of  research  that  we're  setting  forth  in  this  legislation, 
and,  specifically,  to  the  applications  for  which  research  funding  will 
be  directed  in  this  bill.  And  that,  in  turn,  is  why  we  have  such  a 
large  group  of  private  sector  companies  and  various  Jr-dustries  sup- 
porting the  legislation. 

What  we're  seeking  to  do  essentially  through  this  committee  is 
formalize  that  process.  That  worked  well  on  an  informal  basis  and 
I  think  can  be  e^cpected  to  work  better  once  the  committee  is  for- 
malized and  serves  as  an  external  advisory  body  to  the  Office  of 
Science  and  Technology  Policy. 

And  the  simple  purpose  of  the  gentleman  from  Minnesota's 
amendment  is  to  make  sure  that  some  people  who  serve  on  that 
committee  have  expertise  in  these  various  areas:  in  computer  soft- 
ware, in  telecommunications,  and  in  publishing.  Now  I  endorse 
that  because  it  doesn't  necessarily  add  to  the  membership.  Some 
people  who  serve  on  that  committee  can  have  multiple  skills  and 
multiple  sets  of  knowledge,  and  could  accomplish  with  one  chair  on 
that  committee  many  of  these  various  representative  tasks.  And  so 
I  do  not  believe  it  necessarily  will  lead  to  an  increased  number  of 
members,  but  even  if  it  does,  I,  for  one,  would  say  to  the  gentleman 
I  don't  see  the  harm  in  that. 
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I  think  it's  a  salutary  effort  and  one  that  should  be  supported. 

Mr.  Walker.  Mr.  Chairman,  if  you  will,  but  it  does  go  to  my  con- 
cern, as  I  expressed  at  the  outset  of  this  bill,  and  that  is  that  the 
moment  that  we  be^m  to  become  involved  in  what  are  essentially 
private  sector  activities  we  do,  in  fact,  and  impact  and  that  impact 
we  hope  would  be  positive,  but  the  law  of  unintended  consequences 
also  falls  in  here  and  sometimes  the  impact  we  have  is  adverse. 

For  example,  I  mean,  I  don't  have  a'  problem  with  including  the 
word  ^^publishing,**  but  I  will  tell  you,  you  could  well  have  someone 
who  is  a  member  of  this  advisory  committee  who  has  experience  in 
the  publishing  field  who  could  do  massive  harm  because  it  would 
be  a  one-dimensional  experience.  And  the  publishing  field  is  vast. 
I  mean,  you  go  everywhere  firom  book  publishers  to  newspaper  pub 


whole  series  of  tioings  which  a  publication  would  desire. 

Now  you  could  have  somebody  who's  making  all  kinds  of  rec- 
ommendations here  as  a  member  of  this  official  panel  that  would 
have  a  very  narrow  part  of  that  schamatic  in  their  experience  level, 
and,  therefore,  could  harm  a  lot  of  other  sectors  simply  because 
their  experience  is  one-dimensional  in  nature. 

I  guess  Fm  seeking  to  satisfy  myself  that  we  have  some  safe- 
g[uards  that  the  recommendations  being  made  here  that  will  essen- 
tially have  to  be  implemented  by  the  private  sector  are  not  under- 
mined by  the  way  m  which  we  re  establishing  an  advisory  panel, 
which  as  I  read  on  page  28  is  going  to  take  public  testimony,  make 
recommendations,  and  do  a  lot  of  things  here  which  could  be  very 
definitely  policy  oriented. 
Mr.  Boucher.  Would  the  gentleman  yield? 
Mr.  Walker.  Sure,  Yd  be  happy  to  yield. 

Mr.  Boucher.  Ill  do  my  best  to  offer  the  gentleman  that  reassur- 
ance which  he  is  seeking.  On  page  26,  at  line  17,  the  qualifications 
for  people  who  serve  on  this  advisory  committee  are  rather  pre- 
cisely set  forth,  and  it  says  that  they  must  be  individuals  who  are 
specifically  (|[ualified  to  provide  the  Director  with  advice  and  infor- 
mation on  high  performance  computing  and  on  applicaticas  of  com- 
puting and  networking.  And  that  would  suggest  tnat  someone  who 
simply  has  experience  in  the  art  of  publishing  itself  would  probably 
not  be  qualified  to  serve  on  this  committee.  It  would  have  to  be 
someone  who  understood  publishing,  but  also  was  skilled  in  the 
interface  between  publishing  and  electronics  and  networking  and 
high  performance  computing.  And  I  think  that  would  be  a  rather 
special  set  of  skills  which,  quite  frankly,  not  a  large  number  of  peo- 
ple would  possess. 

The  Director  of  the  Office  of  Science  and  Technology  Policy  will 
paake  that  choice  and  will  be  directed  to  look  at  this  set  of  criteria 
in  making  that  decision,  and  I  would  think  we  should  take  a  meas- 
ure of  comfort  that  it  will  be  people  who  understand  the  interface 
between  publishing  and  high  performance  computing  and 
networking  who  would  be  selected. 

Mr.  Walker.  Well,  if  I  might,  Mr.  Chairman,  I  thank  you  for 
that,  and  I  think  that  does  help  explain  the  gentleman's  amend- 
ment. I  will  tell  you,  though,  as  someone  whose  spouse  is  involved 
in  education,  you  are  going  to  have  a  variety  of  different  people 
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who  have  those  kinds  of  skills  in  the  educational  field,  all  of  whom 
are  going  to  have  a  little  different  iteration  on  what  they  believe. 
When  we  talk  up  here  about  education  at  all  levels,  you're  going 
to  give  the  Director  a  very  difficult  assignment  to  find  the  kind  of 
people  who  can  advise  him  within  the  educational  field  there  be- 
cause while  in  some  of  these  areas  that  may  be  a  very  narrow 
group  of  people,  I  can  assure  you  that  in  the  education  field  the 
people  who  have  information  on  high  performance  computing  and 
the  applications  of  computing  and  networking  are  vast  and  have  a 
multitude  of  ideas  about  how  this  should  be  done.  And  the  selection 
of  those  people  is  very  definitely  going  to  drive  some  policy  deci- 
sions. 

You  know,  perhaps  that's  what  we  want  to  accomplish  here,  but 
I  think  we  are,  in  fact,  setting  up  a  difficult  scenario  for  the  Direc- 
tor. 

I  thank  you,  Mr.  Chairman. 

Mr.  Boucher.  Thank  you,  Mr.  Walker. 

Does  anyone  else  seek  recognition  on  the  amendment  offered  by 
the  gentleman  from  Minnesota? 
[No  response.] 

The  question  then  occurs  on  the  amendment.  Those  in  favor  will 
sav  aye. 
Those  opposed  no. 

The  ayes  have  it  and  the  amendment  is  agreed  to. 

Do  other  members  seek  recognition  for  purposes  of  offering  an 
amendment?  The  gentleman  from  Pennsylvania. 

Mr.  Walker.  Mr.  Chairman,  I  have  an  amendment  at  the  desk. 

Mr.  Boucher.  The  clerk  will  report  the  amendment. 

The  Clerk.  "Page  4,  after  line  25,  insert  the  following  new 
paragraph**  

Mr.  Walker.  I  ask  unanimous  consent  that  the  amendment  be 
considered  as  read. 
Mr.  Boucher.  Without  objection. 
[The  information  follows:] 
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F:\M\WALKER\  WALKER.058  (j^j  ^j^q 

Amendment  Offered  by  Mr*  Walker 
TO  THE  Amendment  in  the  Nature 
OF  A  Substitute  to  HJEt  1757 

Pa^  4,  after  line  25,  insert  the  following  new  sub- 
section; 

1  "(d)  NONDEVELOPMENTAL  ITEMS, — ^In  carrying  out 

2  activities  under  this  Act,  Federal  departments  and  agen* 

3  cies  shall  purchase  nondevelopmental  items  whenever  pes- 

4  sible. 

Page  35,  hne  3,  strike  "(11)"  and  insert  in  lieu 
thereof  "(12)". 

Page  36,  hne  9,  strike  "and". 

Page  36,  Une  15,  strike  "and". 

Page  36,  Une  15,  insert  "and"  at  the  end  thereof. 

Page  36,  after  line  15,  insert  the  following  new  sub- 
paragraph: 

5  (P)  by  inserting  after  such  paragraph  (10) 

6  the  following  new  paragraph: 

7  "(11)  'Nondevelopmental  item'  has  the  meaning 

8  given  such  term  in  section  2325(d)  of  title  10,  Unit- 

9  ed  States  Code;  and"; 
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Mr.  Boucher,  And  the  gentleman  is  recognized  for  5  minutes. 

Mr.  Walker.  Mr.  Chairman,  I  believe  this  amendment  will  pro- 
tect the  taxpayers,  benefit  private  investment  by  high  technology 
companies,  ana  direct  R&D  spending  where  it  is  truly  needed. 

This  amendment  would  reqiiire  the  government  agencies  to  pur- 
chase existing  nondevelopmental  items  when  they  exist — and  let 
me  emphasize  that  last  point — when  they  exist.  By 
nondevelopmental  items,  I  mean  any  item  that  is  available  in  the 
commercial  marketplace.  The  goal  here  is  to  ensure  that  the  gov- 
ernment is  not  funding  R&D  with  taxpayers'  money  where  existing 
commercial  products  already  are  in  place,  exist,  and  are  eligible  to 
be  purchased.  Of  course,  where  a  product  or  service  does  not  exist, 
the  HPCC  agencies  would  be  authorized  to  spend  government 
money,  government  funds,  for  R&D  where  there  is  no  existing 
product. 

I  know  that  in  the  chedrman's  substitute  bill  he  has  expressed  a 
desire  to  ensure  competition  in  the  marketplace,  and  I  feel  that 
this  language  only  builds  on  this  idea,  and  I  urge  the  members  to 
support  it. 

Mr.  Boucher.  Would  the  gentleman  yield? 

Mr.  Walker.  Sure,  I  would  be  happy  to  )rield. 

Mr.  Boucher.  I  would  like  to  compliment  the  gentleman  on  the 
amendment,  and  I  think  it  does,  in  fact,  carry  forward  the  policy 
which  he  has  announced,  which  is  verv  consistent  with  the  pur- 
poses of  our  legislation.  And  Ym  pleased  to  encourage  the  adoption 
of  the  amendment  by  the  subcommittee. 

Do  other  members  seek  recognition? 

[No  response.] 

The  question  then  occurs  on  the  amendment  offered  by  the  gen- 
tleman from  Pennsylvania.  Those  in  favor  will  say  aye. 
Those  opposed  no. 

The  amendment — the  ayes  have  it  and  the  amendment  is  agreed 
to. 

Do  other  members  seek  recognition  for  purposes  of  offering  an 
amendment? 
[No  response.] 

The  Chair  seeks  recognition  and  would  offer  an  amendment  deal- 
ing with  the  NTIA,  and  would  ask  that  that  be  distributed  if  it  has 
not  been  already.  The  amendment  has  been  distributed. 

I  would  ask  unanimous  consent  that  the  reading  of  the  amend- 
ment be  dispensed  with.  Without  objection,  the  reading  of  the 
amendment  will  be  dispensed  with. 

[The  information  follows:] 
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(B) 

F:\M\B0UCHE\B0UCHE.W5  HX.C. 

Amendbiient  Offered  by  Mr.  Boucher 
TO  THE  Amendment  in  the  Nature 
OF  A  Substitute  to  HJEL  1757 


Page  8,  lines  22  and  23,  strike  "and  the  National 
Telecommunications  and  Information  Administration'*, 

Page  9,  lines  14  through  16,  strike  ",  the  National 
Telecommunications  and  Information  Administration,". 

Page  11,  hne  4,  strike  "(1)". 

Page  11,  hnes  9  through  13,  strike  paragraph  (2). 
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Mr.  MiNGE.  Coiild  I  ask,  Mr.  Chairman,  if  that  amendment  is  on 
the  table  here? 

Mr.  Boucher.  Yes,  it  is  on  the  table.  I  woxild  say  to  the  gen- 
tleman that  I  intend  to  explain  it.  So  well  provide  a  thorough  de- 
scription of  what  the  amendment  provides. 

In  the  original  bill  and  in  the  amendment  in  the  natxire  of  a  sub- 
stitute, the  effort  was  made  by  the  subcommittee  to  authorize  all 
of  the  programs  that  would  be  carried  forward  under  this  legisla- 
tion, including  departments  that  are  not  under  the  direct  legisla- 
tive jurisdiction  of  the  subcommittee.  We  did  that  in  order  to  pro- 
mote efficiency  and  to  offer,  frankly^  a  convenience  to  other  com- 
mittees that  then  could  forego  the  necessity  of  having  to  obtain  a 
sequential  referral  of  the  legislation. 

That  process  has  worked  relatively  well.  However,  we  were  in- 
formed just  within  the  last  2  days  that  the  Telecommunications 
Subcommittee  of  the  Committee  on  Energy  and  Commerce  intends 
later  during  this  Congress  to  enact  a  comprehensive  authorization 
bill  for  the  NTIA,  an  agency  that  provides  telecommunications  in- 
formation within  the  Department  of  Commerce,  and  that  agency  is 
squarely  within  the  jurisdiction  of  that  subcommittee. 

Energy  and  Commerce,  therefore,  requested  that  this  subcommit- 
tee not  include  the  authorization  for  NTIA  in  this  measure,  with 
the  understanding  that  that  comprehensive  measure  reauthorizing 
all  of  the  programs  of  that  agency  would  include  this  authorization 
as  well.  And  that,  I  think,  is  a  request  that  we  should  respect. 

So  the  purpose  of  this  amendment  is  to  remove  the  NTIA  author- 
ization for  the  direct  connections  program  from  the  amendment  in 
the  nature  of  a  substitute. 

Do  oth^r  members  seek  recognition  to  discuss  this  amendment? 

[No  response.] 

If  not,  the  question  occurs  on  the  amendment.  Those  in  favor  will 
say  aye. 
Those  opposed  no. 

The  ayes  have  it  and  the  amendment  is  agreed  to. 

There  is  a  second  amendment  that  I  would  offer  at  this  time, 
which  is  the  en  bloc  amendment  dealing  with  authorization  levels. 
And  I  would  ask  unanimous  consent  that  the  reading  of  this 
amendment  be  waived.  Without  objection,  so  ordered. 

[The  information  follows:] 
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(A) 

F:\M\BOUCHE\BOUCHE.044  HX.C. 

Amendments  Offered  by  Mil  Boucher 
TO  THE  Amendment  in  the  Nature  of  a 
Substitute 

Page  11,  line  5,  strike  "There"  and  insert  in  lieu 
thereof  **From  sums  otherwise  authorized  to  be  appro- 
priated, there". 

Page  11,  line  9,  strike  **There''  and  insert  in  lieu 
thereof  ''From  sums  otherwise  authorized  to  be  appro- 
priated, there". 

Page  12,  line  18,  strike  **There"  and  insert  in  lieu 
thereof  **FVom  sums  otherwise  authorized  to  be  appro- 
priated, there". 

Page  16,  line  6,  strike  "There"  and  insert  in  lieu 
thereof  **Prom  sums  otherwise  authorized  to  be  appro- 
priated, there". 

Page  20,  line  23,  strike  "There"  and  insert  in  lieu 
thereof  "Prom  sums  otherwise  authorized  to  be  appro- 
priated, there". 

Page  23,  line  12,  strike  "There"  and  insert  in  lieu 
thereof  "Prom  sums  otherwise  authorized  to  be  appro- 
priated, there". 
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F:\M\BOUCHE\BOUCHE.044  HX.( 

2 

Page  25,  line  24,  strike  *'There"  and  insert  in  lieu 
thereof  **Prom  sums  otherwise  authorized  to  be  appro- 
priated, there". 
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Mr.  Boucher.  And  I  will  explain  this  amendment.  It  is  necessary 
in  order  to  avoid  double  authorizations^  because  the  fimds  tliat  we 
would  seek  to  authorize  in  the  amendment  in  the  nature  of  a  sub- 
stitute for  the  various  agencies  that  will  carry  out  the  high  per- 
formance and  .high  speed  networking  program  are  already  built 
into  the  budgets  and  authorization  levels  of  the  agencies  that  will 
carry  these  out.  That  happens  through  other  statutes.  And  so  pro- 
viding that  direct  authorization  in  this  bill  would»  in  effect,  con- 
stitute double  authorization. 

And  the  purpose  of  this  amendment,  therefore,  is  to  say  that 
these  funds  will  be  from  authorizations  otherwise  contained  in 
other  statutes  for  these  agencies.  That  is  the  explanation  of  the 
amendment. 

I  would  ask  if  members  seek  recognition  on  that  measure. 

Mr.  Walker.  Mr.  Chairman. 

Mr.  Boucher.  The  gentleman  from  Pennsylvania. 

Mr.  Walker,  As  I  stated  at  the  beginning  of  this  hearing,  I  con- 
gratulate you  for  this  amendment  and  I  really  do  feel  that  it  is  an 
amendment  which  will  give  us  an  additional  chance  of  passing  this 
bill  with,  hopefully,  broad-based  support. 

I  say  that  because  add-on  funding  would  probably  result  in  a  lot 
of  controversy  about  the  bill,  whereas  I  think  the  importance  of 
what  the  chairman  and  Mr.  Boehlert  are  attempting  to  achieve 
here  is  to  formulate  a  new  policy  and  a  policy  that  will  drive  us 
into  some  new  technology  investmente  for  the  next  century. 

I  think  we  have  a  much  better  chance  of  getting  those  policies 
enacted  if  we're  not  in  a  fire  fight  over  the  funding  questions,  and 
in  this  particxilar  case  this  bill  will  be  able  to  be  represented  now 
as  a  bill  which  represents  no  add-on  authorization,  and  I  think  that 
that  makes  it  far  easier  to  discuss  the  policies  involved. 

So  I  thank  you  for  your  efforts  in  this  regard.  I  think  it  strength- 
ens the  bill  markedly. 

Mr.  Boucher.  I  would  thank  the  gentleman  for  his  comments 
and  point  out  that  this  step  is  precisely  the  step  that  was  taken 
when  the  High  Performance  Computing  Act  was  enacted  in  1991. 
That  program  also  was — contained  authorizations  that  were  based 
upon  authorizations  that  were  provided  through  other  statutes  to 
the  agencies  that  carried  it  out.  And  what  we  are  doing  here  is  en- 
tirely consistent  with  the  procedure  adopted  in  1991. 

Do  other  members  seek  recognition  on  this  amendment? 

[No  response.] 

If  not,  the  question  occurs  on  the  amendment.  Those  in  favor  will 
say  aye. 
Those  opposed  no. 

The  ayes  have  it  and  the  amendment  is  agreed  to. 
Do  other  members  seek  recognition  for  purposes  of  offering 
amendments  to  the  amendment  in  the  nature  of  a  substitute? 
[No  response.] 

The  Chair  now  recognizes  the  gentleman  from  New  York. 

Mr.  Boehlert.  Mr.  Chairman,  I  move  that  the  subcommittee  re- 
port the  bill  H.R.  1757  as  amended.  Furthermore,  I  move  to  in- 
struct the  staff  to  prepare  the  subcommittee  report,  to  make  any 
necessary  technical  and  conforming  amendments,  and  that  the 
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chairman  take  all  necessary  steps  to  bring  the  bill  before  the  full 
committee  for  consideration. 

Mr.  Boucher.  The  question  occurs  on  the  motion  of  the  gen- 
tleman from  New  York.  Those  in  favor  will  say  aye. 

Those  opposed  no. 

The  ayes  have  it  and  the  bill  is  reported  to  the  full  committee 
in  accordance  with  the  iostructions  contained  in  the  motion. 

There  being  no  fiirther  business  to  come  before  the  subcommittee 
this  morning,  this  meeting  is  adioumed. 

[Whereupon,  at  11:04  a.m.,  the  subcommittee  adjourned  subject 
to  the  call  of  the  Chair.] 
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FULL  COMMITTEE  MARKUP  OF  HLR.  1757— 
THE  fflGH  PERFORMANCE  COMPUTING  AND 
HIGH  SPEED  NETWORKING  APPLICATIONS 
ACT  OF  1993 


WEDNESDAY,  JUNE  30,  1993 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 

Washington,  DC, 

The  committee  met,  pursuant  to  call,  at  10:11  a.m.,  in  room 
2318,  Raybum  House  Office  Building,  Hon.  George  E.  Brown,  Jr. 
(chairman)  presiding. 

The  Chairman.  The  committee  will  come  to  order. 

And  we'd  like  to  request  that  the  members  take  their  seats. 

We  have  an  important  piece  of  legislation  before  us  this  morning 
which  we  will  take  up  very  shortly,  but  before  we  do  that  I  would 
like  to  welcome  the  newest  member  of  our  committee.  Congressman 
Peter  Barca  from  Wisconsin,  who  fills  the  vacancy  left  by  Secretary 
Aspin  when  he  was  appointed  Secretary  of  Defense. 

I  would  like  to  ask,  on  behalf  of  the  Democratic  Caucus  of  this 
committee,  to  ask  unanimous  consent  to  appoint  Mr.  Barca  to  fill 
vacancies  on  the  Science  Subcommittee  and  the  Technology,  Envi- 
ronment, and  Aviation  Subcommittee.  If  there  are  no  objections — 
and  I  hear  none — ^that  will  be  the  order.  And  Mr.  Barca  is  now  fully 
involved  in  the  work  of  the  committee. 

I  want  to  extend  a  warm  welcome  to  him,  and  we  look  forward 
to  working  with  you.  If  there's  no  objection,  FU  recognize  you  for 
one  minute  out  of  order,  so  that  you  can  respond  by  sajdng  what 
a  sreat  committee  this  is.  [Laughter.] 

Mr.  Barca.  I  want  to  respond  by  saying  what  a  great  chairman 
we  have.  [Laughter.] 

The  Chairman.  That's  even  better.  [Laughter.] 

Mr.  Barca.  I  thought  that  would  ring  a  bell. 

The  Chairman.  The  Chair  now  calls  up  for  consideration  H.R. 
1757,  the  High  Performance  Computing  and  High  Speed 
Networking  Applications  Act  of  1993.  The  Chair  asks  unanimous 
consent  that  the  text  of  H.R.  1757  as  reported  by  the  Subcommittee 
on  Science  be  considered  as  original  text  for  the  purposes  of  mark- 
up. And,  without  objection,  it  is  so  ordered. 

[The  information  follows:] 
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COMMITTEE  ON  SCIENCE,  SPACE,  AND  TECHNOLOGY 
U.S.  HOUSE  OF  REPRESENTATIVES 
WASHINGTON,  DC  20515 

June  18, 1993 

MEMORANDUM 

TO:  The  Honorable  George  E.  Brown,  Jr.,  Chairman 

FROM:        The  Honorable  Rick  Boucher,  Chairman 
Subconunittec  on  Science 

SUBJ:  Subcommittee  Report  on  H.R.  1757,  the  High  Performance  Computing  and 

High  Speed  Networking  Applicatwns  Act  of  1993 


The  Subcommittee  on  Science  has  completed  consideration  of  H.R.  1757.  On  Thursday, 
June  17,  1993,  the  Subcommittee  ordered  the  bill,  as  amended,  reported  to  the  Full  Committee 
for  further  consideration  by  voice  vote.  A  copy  of  the  bill  as  reported,  a  scction-by-scction 
analysis  of  that  bill,  and  a  description  of  differences  between  the  biU  as  introduced  and  the  bill 
as  reported  are  attached  for  your  review. 

H.R.  1757  was  introduced  by  Subcommittee  Chairman  Rick  Boucher  and  18  original  co- 
sponsors  on  April  22,  1993.  The  bill  was  referred  solely  to  the  Committee  on  Science,  Space, 
and  Technology  and  subsequently  to  the  Subcommittee  on  Science.  The  text  of  H.R.  1757  was 
developed  on  the  basis  of  testimony  from  a  February  2,  1993  hearing  before  the  Subcommittee 
on  Science  which  explored  the  need  for  new  legislation  to  capture  fully  the  promise  of  the  High 
performance  Computing  Act  adopted  in  1991. 

The  Subcommittee  held  hearings  on  the  bill  on  April  27,  May  6,  and  May  11 ,  1993  to 
obtain  the  views  of  the  Administration;  individuals  from  the  telecommunications,  computer, 
software,  information,  and  network  provider  industries;  users  of  network  services  from  the 
research  and  education  communities;  and  individuals  repi^^senting  the  health  sciences  and 
libraries.  These  witnesses  expressed  strong  support  for  the  goals  and  focus  of  the  legislation, 
and  provided  constructive  recommendations  for  modifications  to  the  bill. 

The  Subcommittee  met  for  consideration  of  H.R.  1757  on  June  17,  1993.  The 
Subcommitt^«  amended  and  then  adopted,  by  voice  vote,  an  amendment  in  the  nature  of  a 
substimte  to  H.R.  1757.  The  major  changes  made  to  the  bill  include: 

•  redesignating  the  bill  as  the  "National  Information  Infrastructure  Act  of  1993"; 

•  designating  all  authorizations  under  the  bill  as  coming  from  sums  authorized  in  other 
statutes  and  modifying  the  authorization  levels  to  conform  more  closely  to  the 
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Administntion's  recommendations; 

deleting  provisions  which  established  new  staff  positions  at  the  Office  of  Science  and 
Technology  Policy  and  assigned  responsibilities  to  those  suff  positions; 

clarifying  requirements  for  devising  the  means  to  protect  copyrighted  materials  in 
electronic  form; 

requiring  that  data  communications  networks  be  developed  through  purchase  of  standard 
commercial  services  whenever  feasible  and  that,  for  other  activities  supf)oited  under  the 
biU,  commercially  available  items  be  purchased  whenever  possible; 

expanding  representation  on  the  advisory  committee  for  the  computing  and  networldng 
prognun  established  by  the  bill  to  include  representatives  of  the  computer  hardware, 
computer  software  and  publishing  industries,  and  adding  a  requirement  that  the 
committee  formally  solicit  views  from  outside  govenuneat  on  the  planning  and 
implemeotatioa  of  the  programs  established  by  the  bill; 

clarifying  conditions  under  which  use  of  federal  test  bed  networics  is  restricted  and 
establishing  a  process  to  defme  the  date  on  which  restrictions  are  to  be  applied;  and 

requiring  the  President  to  designate  a  lead  agency  to  implement  activities  related  to 
dissemination  of  govenunent  information  and  to  issue  policy  guidelines  for  relevant 
federal  programs. 
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1757,  AS  Reported  by  the 

SUBCOMMTITEE  ON  SCIENCE 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
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Strike  all  after  the  enacting  clause  and  insert  in  lieu 
thereof  the  following: 

1  SECTION  I.  SHORT  TITLE. 

2  This  Act  may  be  cited  as  the  **National  Information 

3  Infrastructure  Act  of  1993", 

4  SEC.  2.  FINDINGS. 

5  The  Congress  finds  that — 

(1)  high-performance  computing  and  high-speed 
networks  have  proven  to  be  powerful  tools  for  im- 
proving America's  national  security,  industrial  com- 
petitiveness, research  capabilities,  and  abihty  to 
make  a  wide  array  of  information  available  for  a 
variety  of  appUcations; 

(2)  Federal  programs,  such  as  the  High-Per- 
formance  Computing  Program  and  National  Re- 
search and  Education  Network  established  by  Con- 
gress in  1991,  are  vital  to  the  maintenance  of 
United  States  leadership  in  high-performance  com- 
puting and  high-speed  network  development,  particu- 
larly in  the  defense  and  research  sectors; 

(3)  hi^-performance  computing  and  high-speed 
networking  have  the  potential  to  expand  dramati- 
cally access  to  information  in  many  fields,  including 
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1  education,  libraries,  government  information  dis* 

2  semination,  and  health  care,  if  adequate  resources 

3  are  devoted  to  the  research  and  development  activi* 

4  ties  needed  to  do  so; 

5  (4)  high*performance  computing  and  hi^^speed 

6  networking  have  the  potential  to  expand  opportuni* 

7  ties  for  participation  for  Americans  who  have  dis- 

8  abilities  and  to  improve  equality  of  opportunity,  iaH 

9  participation,  independent  living,  and  economic  self* 

10  sufficient^  for  Americans  with  disabilities; 

11  (5)  the  Federal  Qovemment  should  ensure  that 

12  the  applications  achieved  throu^  research  and  de- 

13  velopment  efforts  such  as  the  Hi^-Performance 

14  Computing  Program  directly  benefit  all  Americans; 

15  (6)  the  Federal  Government  should  stimulate 

16  the  development  of  confuting  and  networking  appli- 

17  cations  and  support  wider  access  to  network  re- 

18  sources  bo  that  the  benefits  of  applications  so  dcvel- 

19  oped  can  reach  the  intended  users  throuj^ut  the 

20  Nation,  including  users  with  disabilities;  and 

21  (7)  a  coordinated,  interagem^  undertaking  is 

22  needed  to  identify  and  promote  applications  of  com- 

23  P^ting  and  networking  advances  developed  by  the 

24  Hi^-Performance  Computing  Program  ^^ch  will 

25  provide  large  economic  and  social  benefits  to  the  Na- 
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1  tion,  including  new  tools  for  teaching,  the  creation  of 

2  digital  libraries  of  electronic  information,  the  devel- 

3  opment  of  standards  and  protocols  to  make  the 

4  stores  of  government  information  readily  accessible 

5  by  electronic  means,  and  computer  systems  to  im- 

6  prove  the  deliveiy  of  health  care. 

7  SBC.  3.  AFFIJGATXONS  OP  THB  HICaB-PEBFOBMANCB  COM- 

8  PtmNG  PBOGRAId. 

9  The  High-Performance  Computing  Act  of  1991  is 

10  amended  by  adding  at  the  end  the  following  new  title: 

11  "TITLE  m— APPLICATIONS  OF  COMPUTING  AITO 

12  NETWORKING 

13  ''SEC.  301«  EOTABUgHMENT  OF  AIOUCATIONB  PBOGR^ 

14  "(a)  ESTABOSHMENT.— The  Director,  throng  the 

15  Federal  Coordinating  Council  for  Science,  Engineering, 

16  and  Technology,  shall,  in  accordance  with  this  title  

17  "(1)  establish  a  coordinated  interagency  appli- 

18  cations  program  to  develop  applications  of  comput- 

19  ing  and  networking  advances  achieved  under  the 

20  Program  described  in  section  101,  that  are  designed 

21  to  be  accessible  and  usable  by  all  persons  in  the 

22  United  States,  including  historically  underserved 

23  populations  and  individuals  with  disabilities,  in  the 

24  fields  of  education,  libraries,  health  care,  the  provi- 
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1  sion  of  govenunent  informatiozi,  and  other  )ro- 

2  priate  fields;  and 

3  ''(2)   develop   a   Flan   for   Compatiiig  uxd 

4  Networking  Applications  (hereafker  in  this  title  re- 

5  ferred  to  as  the  Tlan')  describing  the  goals  and  ro- 

6  posed  activities  of  the  applications  program  e^  ab- 

7  lished  under  paragraph  (1)^  taking  into  cons  er- 

8  ation  the  recommendations  of  the  advisoiy  con:  ilt- 

9  tee  on  high-performance  computing  and  applicai  )ns 

10  established  under  section  101(b). 

11  The  President  shall  designate  the  Federal  agencies  jid 

12  departments  which  shall  participate  in  the  applicai  )ns 

13  program  established  under  paragraph  (1).  The  ca- 

14  taons  program  may  be  administered  as  part  of  the  ro- 

15  gram  established  under  section  101. 

16  "(b)  COUiABORJlTION  WiTH  NON-PEDBRAL  E  TX- 

17  TOSS. — ^To  the  mazimom  extent  possible^  the  applica*  )ns 

18  program  shall  involve  cost  sharing  and  partnen  ips 

19  Mmong  participating  Federal  departments  and  agec  ,es^ 

20  State  and  local  govenmients,  and  private  sector  ent  .es. 

21  "(c)  InTEROFSXLABLB  iNFOBKitTXON  STSTEICS.-  In 

22  selecting  projects  for  support  under  this  title^  special  on- 

23  sideration  shall  be  given  tb  projects  which  will  pro  ote 

24  development  of  interconnected  and  interoperable  info  aa- 

25  tion  ^^stems. 
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1  *'{d)  NONBEVELOPMENTAL  ITEMS. — ^In  canying  out 

2  actnnties  under  this  Aet,  Federal  departments  and  €igen- 

3  cies  shall  purchase  nondevelopmental  items  whenever  pos- 

4  sible. 

5  -SEC.  302.  PLAN  FOB  COMPUTING  AND  NETWORKING  AP. 

6  PUGATIONS. 

7  "(a)  Requirement.— The  Plan  shall  contain  a  state- 

8  ment  of  steps  which  should  be  taken  to  implement  the  ap- 

9  plications  program  established  under  section  301(a)(1)  for 

10  the  fiscal  year  in  which  the  Plan  is  submitted  and  the  sue- 

11  ceeding  four  fiscal  years,  and  shall  be  submitted  to  the 

12  Congress  within  one  year  after  the  date  of  enactment  of 

13  this  title.  The  Plan  shall  be  revised  and  resubmitted  to 

14  the  Congress  at  least  once  each  two  years  thereafter. 

15  "(b)  Contents. — ^The  Plan  shall — 

16  **(1)  establish  the  goals  and  priorities  for  the 

17  applications   program   established   under  section 

18  301(a)(1),  consistent  with  this  Act; 

19  "(2)  set  forth  the  specific  responsibilities  of 

20  each  Federal  agency  and  department  participating  in 

21  the  applications  program  established  under  section 

22  301(a)(1)  to  achieve  the  goals  and  priorities  estab- 

23  lished  under  paragraph  (1)  of  this  subsection;  and 

24  '*(3)  describe  the  recommended  levels  of  Fed- 

25  era!  fimding  required  for  each  agency  and  depart- 
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1  ment  to  cany  oat  the  specinc  responsibilities  set 

2  forth  in  paragn^h  (2)  of  this  sabsection. 

3  *'(c)  Pbogress  in  Implementing  Plan. — (1)  Ac- 

4  con^>anying  the  initial  sabmission  of  the  Plan  shall  be — 

5  ''(A)  a  sommary  of  the  achievements  of  Federal 

6  efforts  during  the  preceding  fiscal  year  to  develop 

7  computing  and  networking  applications  and  to  ad- 
S  vance  the  technologies  on  which  the  applications  de- 
9  pend;  and 

10  ''(B)  any  recommendations  regarding  additional 

11  action  or  legislation  which  may  be  required  to  assist 

12  in  in^)lementing  the  Plan. 

13  ^'(2)  Accompanying  each  subsequent  submission  of 

14  the  Plan  shall  be — 

15  ''(A)  a  summary  of  the  achievements  of  Federal 

16  efforts  since  the  previous  submission  of  the  Plan  to 

17  develop  con^mting  and  networking  applications  and 

18  to  advance  the  technologies  on  which  the  i^plica- 

19  tions  depend,  including  an  estimate  of  the  number 

20  and  the  demogn^hic  diversi^  of  users  served  in 

21  each  application; 

22  ''(B)  an  evaluation  of  the  progress  made  toward 

23  achieving  the  goals  and  priorities  established  under 

24  subsection  (b)(1); 
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1  *'(C)  a  summarj^  of  problems  eiicoimt«»r^(t  im- 

2  plementdng  the  Plan;  and 

3  *'(D)  anv  recommendations  regarding  additional 

4  action  or  legislation  which  may  be  required  to  assist 

5  in  implementing  the  Plan, 

6  "SEC.  303.  RESPONSIBILITIES  OF  THE  FEDERAL  COORDI- 

7  fiXrXSG  COUNCIL  FOR  SCIENCE^  ENGINEER^ 

8  ING,ANDTECHNOL0G7. 

9  "The  Federal  Coordinating  Council  for  Science,  En- 

10  gineering,  and  Technology  rIi^H — 

11  "(1)  develop  the  Plan  as  provided  in  section 

12  301(a)(2); 

13  "(2)  coordinate  vhe  activities  of  Federal  agen- 

14  cies  and  departments  undertaken  pursuant  to  the 

15  Plan  and  report  at  least  annually  to  the  President, 

16  throu^  the  Chairman  of  the  Council,  on  any  rec- 

17  ommended  changes  in  agency  or  departmental  roles 

18  that  are  needed  better  to  implement  the  Plan;  and 

19  "(3)  assess,  prior  to  the  President's  submission 

20  to  the  Congress  of  the  annual  budget  estimate,  each 

21  agency  and  departmental  budget  estimate  for  con- 

22  sistency  v?ith  the  Plan  and  make  the  results  of  that 

23  assessment  available  to  the  appropriate  elements  of 

24  the  Executive  Office  of  the  President,  particularly 

25  the  Office  of  Management  and  Budget. 
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2  '*(a)  Rkquibziient. — ^Each  Federal  agency  and  de- 

3  partment  designated  by  the  President  under  section 

4  301(a)  as  a  participant  in  the  applications  program  gHoll 

5  as  part  of  its  annual  request  for  appropriations  to  the  Of- 

6  fice  of  Management  and  Budget — 


7  identify  each  element  of  its  activities 

8  vTfaich — 

9  "(A)  contributes  primarily  to  the  imple- 

10  mentation  of  the  Plan;  or 

11  '^B)  contributes  primarily  to  the  achieve- 

12  ment  of  other  oligectzves  but  aids  Plan  imple* 

13  mentation  m  important  ways;  and 

14  "(2)  identify  the  portion  of  its  request  for  «^ 

15  propriatioDS  that  is  allocated  to  each  such  element. 

16  "(b)  Oppick  op  Makaoeicent  and  Budget  Re- 


17  VIEW— The  Office  of  Management  azid  Budget  «»Hall  re- 

18  view  each  submission  received  under  this  section  in  li^t 

19  of  the  goals,  priorities,  and  agency  and  departmental  re- 

20  spousibilities  set  forth  in  the  Plan.  The  President's  annual 

21  budget  request  shall  include  a  statement  of  the  portion 

22  of  each  ^propriate  agemy  or  department's  annual  budget 

23  request  that  is  allocated  to  efforts  to  achieve  the  goals  and 

24  priorities  established  under  section  302(b)(1). 
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1  "SEC.  30&  NETWORK  ACCESS. 

2  "(a)  Connections  Program.— The  Plan  shall  in- 

3  elude  programs  administered  by  the  National  Science 

4  Poundationi 
5 
6 
7 
8 
9 

10 
11 
12 


foster  the  development  of  network  services 
in  local  commtmities  which  wiU  connect  institutions 
of  education  at  all  levels,  libraries,  museums,  and 
State  and  local  governments  to  each  other;  and 

"(2)  provide  funds  for  the  purchase  of  network 
services  to  entities  described  in  paragraph  (1),  or  or- 
ganizations representing  such  entities,  to  connect  to 
the  Internet. 

13  Such  program  shall  include  funding  for  the  acquisition  of 

14  required  hardware  and  software  and  for  the  establishment 

15  of  broadband  connections  to  the  Internet.  Not  more  than 

16  75  percent  of  the  cost  of  any  project  for  which  an  award 

17  is  made  under  this  subsection  shall  be  provided  under  this 

18  Act. 

19  "(b)  Training.— The  Plan  shall  include  programs 

20  administered  by  the  National  Science  Foundation  and 

21  other  appropriate  agencies  and  departments  to  train 

22  teachers,  students,  librarians,  and  State  and  local  govem- 

23  ment  personnel  in  the  use  of  computer  networks  and  the 

24  Internet.  Training  programs  for  librarians  shall  be  de- 

25  signed  to  provide  skills  and  training  materials  needed  by 

26  librarians  to  instruct  the  public  in  the  use  of  hardware 

47;; 
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1  and  software  for  accessing  and  using  coisputer  networks 

2  and  the  Internet.  Training  programs  shall  include  pro- 

3  grams  designed  for  individaals  with  disabilities. 

4  "(c)  Repobt. — The  Director  shall,  within  one  year 

5  after  the  date  of  enactment  of  this  title,  submit  a  report 

6  to  Congress  which  shall  include — 

7  ''(1)  findings  of  an  examination  of  the  extent  to 

8  which  the  education  and  library  communities  and 

9  State  and  local  government  have  access  to  the 

10  Internet,  iaduding  the  numbers  and  the  geographic 

11  distribution,  by  type,  of  institutions  having  access, 

12  and  including  the  numbers  of  institutions  having 

13  human/computer  interfeces  suitable  for  use  hy  iadi- 

14  viduals  with  disabilities; 

15  **(2)   a  statement   of  the   extent  to  which 

16  broadband  comiections  to  the  Internet  esist  for  the 

17  education  and  library  cozmnunities  and  State  and 

18  local  governments,  including  the  numbers  and  the 

19  geographic  distribution,  by  type,  of  institutions  hav- 

20  ing  access; 

21  ''(3)  an  assessment  of  the  factors  limiring  ac- 

22  cess  by  institutions  of  education  at  all  levels,  librar- 

23  ies,  and  State  and  local  governments  to  the  Internet 

24  and  an  estimate  of  the  cost  of  providing  universal 
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1  broadband  access   for   those   institutions   to  the 

2  Internet;  and 

3  "(4)  recommendations  for  collaborative  pro- 

4  grams  among  Federal,  State,  and  local  governments 

5  and  the  private  sector  to  expand  coxmectivitv  to  the 

6  Internet  for  educational  institutions,  libraries,  and 

7  State  and  local  governments. 

8  '*(d)  AUTHOBIZATION  OF  APFROPRIA.TIONS. — ^Prom 

9  sums  othenvise  authorized  to  be  appropriated,  there  are 

10  authorized  to  be  appropriated  to  the  National  Science 

11  Foundation  for  the  purposes  of  this  section,  $15,000,000 

12  for  fiscal  year  1994,  $30,000,000  for  fiscal  year  1995,  and 

13  $50,000,000  for  fiscal  year  1996. 

14  -SEC.  306.  KESEABCH  IN  SUPPORT  OF  APPLICAlTONa 

15  '*(a)  In  GENKRAli.— The  Plan  shall  specify  the  basic 

16  and  applied  research  and  human  resource  development  ac- 

17  tivities  in  areas,  such  as  computer  science  and  engineer- 

18  ing,  mathematics,  computer  visualization,  and  human  cog- 

19  nition,  that  will  provide  the  foundation  for  achieving  the 

20  appHcations  included  in  the  Plan.  The  Plan  shall  include 

21  basic  and  applied  research  activities  related  to  the  long- 

22  range  social  and  ethical  implications  of  applications  of 

23  high-speed  networking  and  hi^-performance  computing. 

24  The  Plan  shall  specify  those  activities  included  in  the  Pto- 
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1  gram  under  title  I  which  contribute  to  the  development 

2  of  applications  included  in  the  Plan. 

3  "(b)  Network  Secxjmty  and  Privacy. — The  Plan 

4  gl^ftJ^  specify  research  programs  needed  to  create  means 

5  to — 

6  "(1)  ensure  the  security  and  privacy  of  trans- 

7  missions  over  the  Internet  and  the  integrity  of  digi- 

8  tal  information  accessed  via  the  Intemet;  and 

9  ''(2)  &cilitate  the  management  and  protection 

10  of  copyrighted  information  which  is  accessed  via  the 

11  Internet. 

12  "(c)  ^AR-R  OF  Internet  Use. — The  Plan  shall  speci- 

13  fy  research  programs  needed  to  develop  and  demonstrate 

14  human/computer  interfaces. that  will  simplify  access  to  and 

15  use  of  the  Litemet  by  nonspedahsts  in  computing  and 

16  networking  technologies  and  by  individuals  with  disabil- 

17  ities. 

18  "(d)  Authorization  of  Appropriations. — ^Prom 

19  sums  otherwise  authorized  to  be  appropriated,  there  are 

20  authorized  to  be  appropriated  for  the  purposes  of  this  sec- 

21  tion,  $6,000,000  for  fiscal  year  1994,  $15,000,000  for  fis- 

22  cal  year   1995,   $20,000,000   for  fiscal  year  1996, 

23  $20,000,000  for  fiscal  year  1997,  and  $20,000,000  for  fis- 

24  cal  year  1998. 
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1  -SEC.  307.  APPLICATIONS  FOR  EDUCATION. 

2  "(a)  In  Genebal. — ^The  Plan  shall  specify  projects 

3  to  develop  and  applv  computing  and  netr^orking  tech- 

4  nologies  for  use  in  education  at  all  levels  from  early  child- 

5  hood  education  throu^  higher  education,  including 

6  projects  for  the  education  and  training  of  individuals  with 

7  disabilities.  The  National  Science  Foundation  shall  be  the 

8  lead  agency  for  implementing  the  activities  required  by 

9  this  section,  and  g>^^i>1  consult  with  the  Department  of 

10  Education  in  implementing  those  activities.  Activities 

1 1  under  ^^^^  section  shall  include — 

12  "(1)  projects,  including  support  for  acquisition 

13  of  required  computer  hardware  and  software,  that 

14  demonstrate  the  educational  value  of  the  Internet, 

15  including  cost  effectiveness,  in  providing  for  ad- 

16  vances  in  distance  learning  and  electronic  class- 

17  rooms,  faHl^t^^^ig  nationwide  conmranication  among 

18  educators  and  students,  access  to  databases  of  infor- 

19  mation  in  digital  format,  and  access  to  innovative 

20  curricular  materials; 

21  **(2)  development,  testing,  and  evaluation  of 

22  computer  systems,  computer  software,  and  computer 

23  networks  for — 

24  "(A)  teacher  training,  including  teachers  in 

25  special  education  programs;  and 
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2 


4 


3 


1 


••(B)  informal  educatioii  outside  of  school 
including  workforce  training  in  mathematics, 
science,  and  technology  and  in  specific  job-relat- 
ed skills,  including  literacy,  and 


5 


"(3)  development,  testing,  and  evaluation  of  ad- 


6 


vanced  educational  software  and  of  network-based 


7 


information  resources. 


8 


"(b)  Elementaet  and  Secondxbt  Epucation, — 


9  In  accordance  with  subsection  (a),  applications  for  elemen- 

10  tary,  secondary,  and  vocational/technical  education  shall 

11  be  designed  to  complement  and  strengthen  ongoing  na- 

12  tional^  State,  and  local  educational  restructoring  and  re- 

13  fonn  acLrvities  and  shall  include — 

14  "(1)  projects  in  computing  and  netwoiiing 

15  that — 

16  "(A)    provide    for   network  connections 

17  among  elementary  and  secondary  schools  in 

18  local  regions  and  connections  to  the  Internet  to 

19  enable  students  and  teachers  to— 

20  "(i)  communicate  with  their  peers; 

21  ''(ii)  communicate  with  educators  and 

22  students  in  institutions  of  higher  edu- 

23  cation;  and 

24  ''(iii)  access  educational  materials  and 

25  other  computing  resources; 
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"(B)  address  the  needs  of  rural  popu- 
lations and  of  urban  communities;  and 

"(C)  address  the  needs  of  individuals  with 
disabilities; 

''(2)  collection  and  dissemination  of  information 
about  ongoing  elementary  and  secondary  educational 
projects,  including  special  education  projects,  based 
on  application  of  computing  and  networkizig  tech- 
nologies, and  about  other  educational  resources 
available  over  the  Internet; 

"(3)  development  and  evaluation  of  undergradu- 
ate courses  in  the  educational  ^plications  of  com- 
puting and  networiring  for  the  instruction  of  stu- 
dents preparing  for.  teaching  careers,  including 
courses  that  will  ensure  the  eariy  fiamiliarization  and 
training  of  these  students  in  the  use  of  the  Interoet; 
and 

"(4)  development,  testing,  and  evaluation  of 
educational  software  designed  for  collaborative  use 
over  the  Internet,  including  tools  that  will  enable 
classroom  teachers  easily  to  adf^>t  software  to  local 
conditions. 

"(c)  Cooperation. — ^In  carrying  out  the  require- 

24  ments  of  this  section,  the  National  Science  Foundation, 

25  the  Department  of  Education,  and  other  Federal  agencies 
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1  participatiiig  in  such  activities  shall  work  with  the  com- 

2  puter  hardware,  computer  software,  and  communications 

3  industries,  authors  and  publishers  of  educational  mate* 

4  rials,  State  education  departments,  and  local  school  dis* 

5  tricts,  as  appropriate. 

6  **(d)  Authorization  of  Appropriations. — ^From 

7  sums  otherwise  authorized  to  be  appropriated,  there  are 

8  authorized  to  be  appropriated  to  the  National  Science 

9  Foundation  for  the  purposes  of  this  section,  $16,000,000 

10  for  fiscal  vear  1994,  $45,000,000  for  fiscal  year  1995, 

11  $60,000,000  for  fiscal  year  1996,  $75,000,000  for  fiscal 

12  year  1997,  and  $75,000,000  for  fiscal  year  1998. 

13  "SBC.  SOS.  AFPUCATIONS  FOR  HEALTH  CARS. 

14  "(a)  In  General. — ^The  Plan  shall  specify  projects 

15  to  develop  and  appty  hig^*performance  computing  and 

16  hi^-speed  networking  technologies  for  use  in  the  health 

17  care  sector.  The  Department  of  Health  and  Human  Serv- 

18  ices,  through  the  National  Institutes  of  Health  and  the 

19  Centers  for  Disease  Control  and  Prevention,  shall  be  the 

20  lead  agency  for  implementing  the  activities  required  by 

21  this  section. 

22  "(b)  Clinical  Information  Systems. — ^In  accord- 

23  ance  with  subsection  (a),  applications  related  to  clinical 

24  information  systems  shall  include — 
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"(1)  testbed  networks  for  linking  hospitals,  din- 
ics,  doctor's  offices,  medical  schools,  tredical  librar- 
ies, and  universities  to  enable  health  care  providers 
and  researchers  to  share  medical  images  and  to  de- 
velop computer-based  recortis; 

"(2)  software  and  visualization  technologv  for 
visualizing  the  human  anatomy  and  analyzing  diag- 
nostic images  and  records; 

"(3)  \Trtual  reality  technology  for  simulating 
surgical  and  medical  procedures; 

"(4)  collaborative  technology  to  allow  several 
health  care  providers  in  remote  locations  to  provide 
real-time  treatment  to  patients; 

"(5)  interactive  technologies  to  allow  health 
care  providers  to  monitor,  evaluate,  and  treat  pa- 
tients in  nonclinical  settings; 

"(6)  database  technology  to  provide  health  care 
providers  with  access  to  relevant  medical  information 
and  literature; 

"(7)  database  technology  for  storing,  accessing 
and  transmitting  patients'  medical  records  while  pro- 
tecting the  accuracy  and  privacy  of  those  records; 

"(8)  numerical  simulation  of  chemical  inter- 
actions relevant  to  reducing  the  time  and  cost  of 
drug  development; 
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1  **(9)  three  dimensional  geometric  modeling  and 

2  artificial  intelligence  methods  for  interpreting  an 

3  array  of  medical  images;  and 

4  "(10)  complex  sii^dlations  of  sociological  popu- 

5  lations  affected  dispre^rtionately  by  selected  dis- 

6  eases  or  disorders. 

7  (c)  Health  Infobmation  to  the  Public. — ^In  ac- 

8  cordance  with  subsection  (a),  applications  related  to  deliv- 

9  ery  of  health  information  to  the  public  shall  include — 

10  **(1)  development,  testing,  and  evaluation  of 

11  database  and  netwoit  technologies  for  the  storage  of 

12  consumer-oriented,  interactive,  multimedia  materials 

13  for  health  promotion,  and  for  the  distribution  of 

14  such  materials  to  public  access  points,  such  as  com- 

15  munity  health  and  human  service  agencies.  Centers 

16  for  Independent  Living  established  by  the  Rehabih- 

17  tation  Act  of  1973,  organizations  established  by  title 

18  I  of  the  Technology-Related  Assistance  for  Individ- 

19  uals  with  Disabilities  Act  of  1988,  schools,  and  pub- 

20  lie  libraries; 

21  **(2)  pilot  programs  to  develop,  test,  and  evalu- 

22  ate  the  effectiveness  and  cost  efficiency  of  inter- 

23  active,  multimedia  matierials  to  assist  patients  in  de- 

24  ciding  among  health  care  options; 
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1  *'(3)  development  and  demonstration  of  human/ 

2  computer  interfaces  to  aflow  nonspecialists  in  com- 

3  puting  and  networking  technologies  ease  of  access  to 

4  and  use  of  databases  of  health  information  and  net- 

5  woits  providing  health  information  service;  and 

6  "(4)  development,  testing,  and  evaliiation  of 

7  database  and  network  access  technologies  to  provide 

8  individuals  with  health  information,  including  health 

9  risk  appraisal,  preventative  medical  advice,  and  dis- 

10  ease   treatment   options,    which   is    oriented  to 

11  nonhealth  professionals  and  which  is  customized  to 

12  take  into  consideration  an  individual's  medical  his- 

13  tory. 

14  "(d)  Health  Delivery  Systems  and  Population 

15  Data  Sets.— In  accordance  with  subsection  (a),  applica- 

16  tions  for  health  delivery  systems  and  for  gathering  popu- 

17  lation  data  sets  shall  include — 

testbed  networks  and  software  that  per- 

19  mits  collaborative  communication  among  local  public 

20  and  private  health  and  human  service  providers, 

21  such  as  health  centers,  clinics,  entitlement  offices, 

22  and  school-based  clinics,  to  enable  health  and  human 

23  service  providers  to  worit  together  in  delivering  co- 

24  ordinated  services  for  at-risk  populations; 

48:; 
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1  **(2)  pilot  programs  to  develop  high  speed  com- 

2  munications  networks  and  software  for  providing 

3  health  care  providers  with — 

4  "(A)  immediate,  on-line  access  to  up-to- 

5  date  clinic-based  health  promotion  and  disease 

6  prevention  recommendations  fi^m  the  Centers 

7  for  Disease  Control  and  Prevention  and  other 

8  Public  Health  Service  agencies;  and 

9  "(B)  a  two-wav  commnnicaticns  link  with 

10  prevention  specialists  in  State  and  local  health 

11  departments,  and  other  agencies  with  informa- 

12  t»on  germane  to  dinic-based  health  promotion 

13  and  disease  prevention;  and 

14  "(3)  development,  testing,  and  evaluation  of 

15  database  technologies  to  provide  AlwimAng  with  ae- 

16  cess  to  information  to  guide  and  assist  them  in  pro- 

17  viding  diagnosis,  providing  treatment,  and  providing 

18  advice  regarding  health  promotion  and  disease  pre- 

19  vention  to  patients,  and  to  fecihtate  the  gathering  of 

20  systematic  population  data  sets  in  compatible  for- 

21  mats  on  the  efficacy  of  treatments  and  on  national 

22  health  trends. 

23  "(e)  Authorization  op  APt>ROPRiATiONS. — ^From 


24  sums  otherwise  authorized  to  be  appropriated,  there  are 

25  authorized  to  be  appropriated  to  the  Secretary  of  Health 
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1  and  Human  Services  for  the  purposes  of  this  section, 

2  $22,000,000  for  fiscal  year  1994,  $54,000,000  for  fiscal 

3  year  1995,  $72,000,000  for  fiscal  year  1996,  $90,000,000 

4  for  fiscal  year  1997,  and  $90,000,000  for  fiscal  year  1998. 

5  *naBC.  30t>  APPLICATIONS  TOB  TJflRARIKR 

6  ''(a)  In  Gsneral. — ^The  Plan  shall  specii^^  projects 

7  to  develop  technologies  for  'digital  libraries'  of  electronic 

8  information.  The  National  Science  Foundation  shall  be  the 

9  lead  agency  for  implementing  the  activities  required  by 

10  this  section^  and  in  implementing  this  section  shall  take 

1 1  into  account  the  needs  of  individuals  with  disabilities. 

12  **(b)  Digital  Libraeies. — ^Ih  accordance  with  sub- 

13  section  (a),  activities  to  support  the  development  of  digital 

14  libraries  shall  include — 

15  "(1)  development  of  advanced  data  storage  sys- 

16  terns  citable  of  storing  hundreds  of  trillions  of  bits 

17  of  data  and  giving  thousands  of  users  simultaneous 

18  and  nearly  instantaneous  access  to  that  information; 

19  ''(2)  development  of  high-speed,  hig^ity  accurate 

20  Sfystems  for  converting  printed  text,  page  images, 

21  graphics,  and  photographic  images  into  electronic 

22  form; 

23  ''(3)  development 'of  database  software  capable 

24  of  quickly  searching,  filtering,  and  summarizing 

25  large  volumes  of  text^  imagery,  data,  and  sound; 
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1  **(4)  encoxtragement  of  the  development  and 

2  adoption  of  common  standards  and,  where  appro- 

3  priate,  common  formats  for  electronic  data; 

4  "(3)  development  of  computer-based  means  to 

5  categorize  and  organize  electronic  information  in  a 

6  variety  of  formats; 

7  "(6)  training  of  database  users  and  librarians 

8  in   the   use   of  and   development   of  electronic 

9  databases; 

10  "(7)  development  of.  means  for  simplifying  the 

11  utilization    of    networked    databases  distributed 

12  around  the  Nation  and  around  the  world; 

13  "(8)  development  of  visualization  methods  for 

14  quickly  browsing  large,  volumes  of  imagery;  and 

15  "(9)  development  of  means  for  protecting  copy- 

16  righted  material  in  electronic  form,  including,  if 

17  technologically  feasible,  systems  with  capabilities  for 

18  electronically  identii^ing  copyrighted  works  and  for 

19  electronically  indicating  whether  any  permission 

20  which  is  required  by  title  17,  United  States  Code, 

21  has  been  granted  by  the  copyright  owner. 

22  ''(c)  Development  op  Prototypes. — In  accord- 


23  ance  with  subsection  (a),  the  Plan  shall  provide  for  the 

24  development  of  protoC^pe  digital  Ubraries  to  serve  as 

25  testbeds  for  the  systems,  software,  standards,  and  meth- 
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1  ods  developed  under  subsection  (b).  The  development  of 

2  prototype  digital  libraries  may  involve  nonprofit,  private 

3  institutions  that  collect  and  rnsiint^m  specimens,  mate** 

4  rials,  or  other  iteins  used  in  research,  such  as  natural  his- 

5  torv  museums.  The  prototype  digital  libraries  shall  be  ac- 

6  cessible  by  the  public  via  the  Internet.  In  carrying  out  this 

7  subsection,  an  evaluation  shall  be  conducted  of  the  suit- 

8  abihty  and  utihty  of  distributing  electronic  information 

9  over  the  Internet,  including  cataloging  and  evaluating  the 

10  kinds  of  uses  and  determining  barriers  that  impair  use 

11  of  the  Internet  for  this  purpose. 

12  **(d)  Development  op  Databases  op  Remote- 

13  Sensing  Images. — ^The  National  Aeronautics  and  Space 

14  Administration  shall  develop  databases  of  softn^are  and  re- 

15  mote-sensing  images  to  be  made  available  over  computer 

16  networks. 

17  "(e)  Authorization  op  Appropriations. — ^Prom 

18  sums  otherwise  authorized  to  be  appropriated,  there  are 

19  authorized  to  be  appropriated — 

20  "(1)  to  the  National  Science  Foundation  for  the 

21  purposes  of  this  section,  $8,000,000  for  fiscal  year 

22  1994,     $16,000,000     for     fiscal     year  1995, 

23  $22,000,000  for  fiscal  year  1996,  $32,000,000  for 

24  fiscal  year  1997,  and  $32,000,000  for  fiscal  year 

25  1998;  and 
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1  "(2)  to  the  National  Aeronautics  and  Space  Ad- 

2  ministration  for   the   purposes   of  this  section, 

3  $4,000,000  for  fiscal  year  1994,  $8,000,000  for  fis- 

4  cal  year  1995,  $10,000,000  for  fiscal  year  1996, 

5  $12,000,000  for  fiscal  year  1997,  and  $12,000,000 

6  for  fiscal  year  1998, 

7  *SEC.  310.  APPUCAHONS  fob  government  INFORAIA- 

8  TION. 

9  "(a)  In  General. — The  Plan  shall  specify  projects 

10  needed  to  develop  and  apply  high-performance  computing 

11  and  hi^-si)eed  networking  technologies  to  pro\dde  im- 

12  proved  pubhc  access  to  information  generated  by  Federal, 

13  State,  and  local  governments,  including  access  by  individ- 

14  uals  with  disabilities. 

15  "(b)  TiP!An  Agency. — The  President  shall  designate 

16  a  lead  agency  for  implementing  the  activities  required  by 

17  this  section.  The  lead  agency  shall  issue  pohcy  guidelines 

18  designed  to  foster — 

19  **(1)  a  diversity  of  pubhc  and  private  sources 

20  for,  and  a  competitive  marketplace  in,  information 

21  products  and  services  based  on  government  infonna- 

22  tion;  and 

23  "(2)  dissemination  of  government  information 

24  to  the  public  on  a  timely,  equitable,  and  affordable 
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1  basis  and  in  a  manner  that  will  promote  the  usefal- 

2  ness  of  the  information  to  the  public. 

3  "(c)  Projects. — ^In  accordance  with  subsection  (a), 

4  projects  shall  be  undertaken  which — 
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"  (1)  connect  depository  libraries  and  other 
sources  of  government  information  to  the  Internet  to 
enable — 

**(A)  access  to  Federal  Government  infor- 
mation and  databases  in  electronic  formats; 

"(B)  access  to  State  or  local  government 
information; 

"(C)  access  to  related  resources  which  en- 
hance the  use  of  government  information,  in- 
cluding databases  available  through  State 
projects  funded  pursuant  to  the  Technology-Re- 
lated Assistance  for  Individuals  with  Disabilities 
Act  of  1988;  and 

"(D)  linkages  with  other  libraries  and  in- 
stitutions to  enhance  use  of  government  infor- 
mation; and 

"  (2 )  demonstrate,  test,  and  evaluate  tech- 
nologies to  increase  access  to  and  to  facilitate  effec- 
tive use  of  government  information  and  databases 
for  support  of  research  and  education,  economic  de- 
velopment, and  an  informed  citizenrv. 
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1  '*(d)  Federal  Information  Locator. — ^In  accord- 

2  ance  with  sabsecdon  (a),  an  infonnatioii  locator  system 

3  shall  be  established  which  is  accessible  bv  the  pubUc  \ia 

4  the  Internet  and  which  provides  citations  to  Federal  infor- 

5  mation  and  guidance  on  how  to  obtain  sach  information. 

6  "(e)  Authorization  of  Appropriations, — ^From 

7  sums  otherwise  authorized  to  be  appropriated,  there  are 

8  authorized  to  be  appropriated  for  the  purposes  of  this  sec- 

9  tion,  $4,000,000  for  fiscal  year  1994,  $12,000,000  for  fis- 
10  cal  year  1995,  $16,000,000  for  fiscal  year  1996, 
U  $21,000,000  for  fiscal  year  1997,  and  $21,000,000  for 

12  fiscal  year  1998.". 

13  SEC.  4.  HIGH-PEBFOBMANCE  COMPimNG  AND  APPIJCA- 

14  TIONS  ADVISOBY  COMMnTEE. 

15  Section  101(b)  of  the  B5^-Perfortnance  Computing 

16  Act  of  1991  is  amended  to  read  as  follows: 

17  "(b)  HIGH-PERFORMANCE  COMPUTING  AND  APPU- 

18  CATIONS  Advisory  Committee. — (1)  The  Director  shall 

19  establish  an  advisory  committee  on  high-performance  com- 

20  puting  and  applications  consisting  of  non-Federal  mem- 

21  bers,  including  representatives  of  the  research  and  library 

22  communities,  education  at  all  levels,  consumer  and  public 

23  interest  groups,  network  providers,  and  the  computer 

24  hardware,  computer  software,  telecommunications,  pub- 

25  lishing,  and  information  industries,  who  are  specially 
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1  qualified  to  provide  the  Director  '^th  advice  and  informa- 

2  tion  on  high-performance  computing  and  on  applicationb 

3  of  computing  and  networking.  The  recommendations  of 

4  the  advisory  committee  shall  be  considered  in  reviewing 

5  and  revising  the  Program  described  in  this  section  and  the 

6  Plan  required  by  section  301(a)(2).  The  advisory  commit- 

7  tee  shall  provide  the  Director  with  an  independent  assess* 

8  ment  of — 

9  "(A)  progress  in  implementing  the  Program  de- 

10  scribed  in  this  section  and  the  Plan  required  by  sec- 

11  tion  301(a)(2); 

12  "(B)  the  need  to  rrme  the  Program  described 

13  in  this  section  and  the  Plan  required  bv  section 

14  301(a)(2); 

15  ^^{C)  the  balance  between  the  components  of  the 

16  activities  undertaken  pursuant  to  this  Act; 

17  "(D)  \^ether  the  research,  development  and 

18  demonstration  projects  undertaken  pursuant  to  this 

19  Act  are — 

20  "(i)  helping  to  maintain  United  States 

21  leadership  in  computing  and  networking  tech* 

22  nologies  and  in  the  appHcation  of  those  tech- 

23  nologies;  and 

24  "(ii)  promoting  competitive  private  sector 

25  markets  in  the  provision  of  products  and  serv- 
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1  ices  related  to  these  technologies  and  their  ^- 

2  plications; 

3  "(E)  whether  the  applications  developed  under 

4  title  rH  are  successfully  addressing  the  needs  of  the 

5  targeted  populations,  including  assessment  of  the 

6  number  of  users  served  by  those  apphcations;  and 

7  "(P)  other  issues  identified  by  the  Director, 

8  **(2)  The  advisory  committee  established  under  para- 

9  graph  (1)  shall  meet  not  less  than  once  annuaHy,  following 

10  notice  in  the  Federal  Register,  -for  the  purpose  of  receiving 

11  oral  and  written  pubhc  testimony  on  the  subjects  identi- 

12  fied  in  subparagraphs  (A)  through  (P)  of  paragraph  (1). 

13  The  advisory  committee  shall  compile  and  submit  an  an- 

14  nual  report  to  the  Director  and  to  the  Congress  containing 

15  the  findings  and  recommendations  required  under  this 

16  subsection  and  summarizing  the  public  testimony  received. 

17  In  addition,  the  advisory  committee  may  meet  periodically 

18  as  determined  by  its  membera. 

19  "(3)  The  Director  shall  provide  such  support  as  is 

20  required  to  allow  the  advisory  committee  established  under 

21  paragraph  (1)  to  meet  and  to  carry  out  the  responsibilities 

22  assigned  by  this  subsection," . 
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1  SEC.  5.  NATIONAL  RESEARCH  AND  EDUCATION  NETWORK 

2  AMENDMENTS. 

3  Section  102  of  the  High-Performance  Computing  Act 

4  of  1991  is  amended  to  read  as  follows: 

5  -SEC.  102.  NATIONAL  RESEARCH  AND  EDUCATION  NET- 

6  WORK  PROGRAM. 

7  "(a)  Establishment.— As  part  of  the  Program  de- 

8  scribed  in  section  101,  the  National  Science  Foimdation, 

9  the  Department  of  Defense,  the  Department  of  Energy, 

10  the  Department  of  Commerce,  the  National  Aeronautics 

11  and  Space  Administration,  the  Department  of  Education, 

12  and  other  agencies  participating  in  the  Program  shall  sup- 

13  port  the  establishment  of  the  National  Research  and  Edu- 

14  cation  Network  Program.  The  Network  Program  shaU 

15  consist  of  the  following  components: 

B^search  and  development  of  networking 

17  software  and  hardware  required  for  developing  high- 

18  performance  data  networking  capabilities  with  the 

19  goal  of  achieving  the  transmission  of  data  at  a  speed 

20  of  one  gigabit  per  second  or  greater. 

21  "(2)  Federal  erperimental  test  bed  networks 

22  for— 

2^  "(^)  developing  and  demonstrating  ad- 

24  vanced  networking  technologies  resulting  from 

25  the  activities  described  in  paragraph  (1),  includ- 

26  ing  any  reasonably  necessaiy  assessment  of  the 
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1  reliability  of  such  technologies  under  realistic 

2  operating  conditions;  and 

3  **(B)  providing  connections  and  associated 

4  network  services  for  purposes  consistent  with 

5  this  Act  which  require  levels  of  network  capa- 

6  bilities  not  commerciallv  available. 

7  **(3)  Provision  of  support  for  researchers,  edu- 

8  caters,  and  students  to  obtain  access  to  and  use  of 

9  the  Internet  to  allow  for  communication  with  other 

10  individuals  in  the  research  and  education  commu- 

11  nities  and  to  allow  for  access  to  high-performance 

12  computing  sfystems,  electronic  information  resources, 

13  other  research  £etcihties,  and  libraries. 

14  "(b)  Test  Bed  Network  Chari.ctehistics, — The 

15  test  bed  networks  shall — 

16  "(I)  be  developed  and  deployed  in  coordination 

17  with  the  computer  hardware,  computer  software, 

18  telecommunications,  and  information  industries; 

19  **(2)  b>  'designed,  developed,  and  operated  in 

20  collaboration  with  potential  users  in  government,  in* 

21  dustry,  and  research  institutions  and  educational  in* 

22  stitutions; 

23  **(3)  be  designed,  developed,  and  operated  in  a 

24  manner  which  fosters  and  maintains  competition  and 
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1  private    sector    investment    in    high-speed  data 

2  networkiiig  within  the  telecommunications  indostrv; 

3  "(4)  be  designed  and  operated  in  a  manner 

4  which  promotes  and  encourages  research  and  devel- 

5  opment  leading  to  the  creation  of  commercial  data 

6  transmission  standards,  enabling  the  establishment 

7  of  privately  developed  hi^-speed  commercial  net- 

8  works; 

9  **{5)  be  designed  and  operated  so  as  to  ensure 

10  the  application  of  laws  that  provide  network  and  in- 

11  formation  resoxirces  security,  including  those  that 

12  protect  copyright  and  other  intellectual  property 

13  rights,  and  those  that  control  access  to  data  bases 

14  and  protect  national  security^ 

15  **(6)  have  accounting  mechanisms  which  allow 

16  users  or  groups  of  users  to  be  charged  for  their 

17  usage  of  copyrighted  materials  available  over  the  test 

18  bed  networks  and,  where  appropriate  and  technically 

19  feasible,  for  their  usage  of  the  test  bed  networks; 

20  and 

21  **(7)  be  interoperable  with  Federal  and  non- 
22  Federal  computer  networks,  to  the  extent  appro- 

23  priate,  in  a  way  that  allows  autonomy  for  each  com- 

24  ponent  network. 
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1  "(c)  Netwoek  Access. — ^The  Federal  agencies  and 

2  departments  participating  in  activities  under  this  section 

3  shall  develop  a  plan  witii  specific  goals  for  implementing 

4  the  requirements  of  subsection  (a)(3)y  including  provision 

5  for  financial  assistance  to  educational  institutions,  public 

6  libraries,  and  other  appropriate  entities.  This  plan  shall 

7  be  submitted  to  the  Congress  not  later  than  one  vear  after 

8  the  date  of  enactment  of  the  National  Information  Infi*a- 

9  structure  Act  of  1993.  Each  year  thereafter,  the  Director 

10  shall  report  to  Congress  on  progress  in  implementing  sub- 

11  section  (a)(3). 

12  "(d)  Restkiction  on  Use  op  Test  Bed  Net- 

13  WOBES.— (1)  The  Federal  test  bed  networks  shall  not  be 

14  used  to  provide  network  services  that  are  not  related  to 

15  the  activities  under  paragraphs  (1)  and  (2)  of  subsection 

16  (a)  and  that  could  otherwise  be  provided  satisfiactorilv 

17  using  commercially  available  uetworic  services.  Determina- 

18  tion  of  satisfactoiy  availability  shall  include  consideration 

19  of  geographic  access  to  and  affordability  of  service,  and 

20  timeliness  and  technical  performance  standards  in  provid- 

21  ing  services. 

22  "(2)  The  requirements  of  paragraph  (1)  shall  take 

23  effect  on  the  date  set  forth  in  the  report  required  under 

24  paragraph  (3). 
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1  "(3)  Six  months  following  the  date  of  enactment  of 

2  the  National  Infonnation  Lafrastructare  Act  of  1993,  the 

3  Director,  after  consultation  with  the  Federal  agencies  and 

4  departments  supporting  Federal  test  bed  netwoits,  shall 
3  provide  a  report  to  Congress  which — 


6 
7 
8 
9 
10 
11 


"(A)  describes  the  technical  developments  nec- 
essary to  allow  implementation  of  paragraph  (1); 

"(B)  determines  the  earliest  feasible  date  for 
implementing  paragraph  (1);  and 

"(C)  sets  forth  that  date  as  the  date  on  which 
paragraph  (1)  shall  take  effect. 

12  Should  the  Director  subsequently  determine  that,  for  tech- 

13  nical  reasons,  the  requirements  of  paragraph  (1)  can  not 

14  be  imposed  on  that  date,  the  Director  shall,  not  less  than 

15  3  months  prior  to  that  date,  report  to  Congress  on  the 

16  reasons  for  the  delay  in  imposing  the  requirements  of 

17  paragraph  (1),  and  shall  set  forth  a  new  date  on  which 

18  paragraph  (1)  shall  take  effect. 

19  "(e)  Advanced  Reseakch  Projects  Agenct  Re- 

20  SPONSlBiLITr.— As  part  of  the  Program,  the  Department 

21  of  Defense,  through  the  Advanced  Research  Projects 

22  Agency,  shall  support  research  and  development  of  ad- 

23  vanced  fiber  optics  technology,  switches,  and  protocols 

24  needed  to  develop  the  Network  Program. 
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1  **(f)  Infobmation  Seevices. — The  Director  shall 

2  assist  the  President  in  coordinating  the  activities  of  appro- 

3  priate  agencies  and  departments  to  promote  the  develop- 

4  ment  of  information  senriccs  that  conld  be  provii?ed  over 

5  the  Internet  consistent  with  the  purposes  of  this  Act. 

6  These  ser^ces  may  include  the  provision  of  directories  of 

7  the  users  and  services  on  computer  networks,  data  bases 

8  of  unclassified  Federal  scientific  data,  training  of  users 

9  of  data  bases  and  computer  networks,  and  technology  to 

10  support  computer-based  collaboration  that  allows  re- 

1 1  searchers  and  educators  around  the  Nation  to  share  infor- 

12  mation  and  instrumentation. 

13  **(g)  Use  op  Grant  Fronds. — ^All  Federal  agencies 

14  and  departments  are  authorized  to  allow  recipients  of  Fed- 

15  eral  research  grants  to  use  grant  moneys  to  pay  for  com- 

16  puter  networking  expenses. 

17  **(h)  LDGTiLTION  ON  USE  OP  FUNDS. — ^Development 

18  of  data  communications  networks  pursuant  to  this  Act 

19  shall  be  throu^  purchase  of  standard  commercial  trans- 

20  mission  and  network  services  fi^m  vendors  whenever  fea- 

21  sible,  and  by  contracting  for  customized  services  when 

22  such  purchase  is  hot  feasible,  in  order  to  minimize  Federal 

23  investment  in  network  hardware  and  software.". 
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1  SEC&CONFOBMINGAMENDMEmS. 

2  The  High-Performance  Computdug  Act  of  1991  is 

3  amended — 

4  (1)  in  section  3(1) — 

5  (A)  by  amending  subparagraph  (A)  to  read 

6  as  follows: 

7  '^(A)  accelerate  progress  toward  a  univer- 

8  sally  accessible  high-capacity  and  hi^-speed 

9  data  network  for  the  Nation;";  and 

10  (B)  by  striking  !*Network"  and  inserting  in 

11  lieu  thereof  **Intemet"  in  subparagraph  (C); 

12  (2)  in  section  4 — 

13  (A)  by  redesignating  paragraphs  (1),  (2), 

14  (3),  (4),  and  (5).  as  paragraphs  (2),  (7),  (8), 

15  (10),  and  (12),  respectively; 

16  (6)  by  inserting  before  paragraph  (2),  as 

17  so  redesignated       subparagraph  (A)  of  this 

18  paragraph,  the  following  new  paragrs^h: 

19  ^'(1)  n^roadband'  means  a  transmission  rate  for 

20  digital  information  on  a  communicatiozis  netwoi^ 

21  which  exceeds  the  marirfitiTn  rate  possible  for  trans- 

22  mission  of  digital  information  on  normal  copper  tele- 

23  phone  wires;'*; 

24  (C)  by  inserting  after  paragraph  (2),  as  so 

25  redesignated  by  subparagraph  (A)  of  this  para- 

26  graph,  the  following  new  paragraphs: 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lo 
17 
IS 
19 
20 
21 
22 
23 


**(3)  'disabilities^  means  fdnctioiial  limitatioiis 
of  hearing,  vision,  movement,  mmiptilation,  speech, 
and  interpretation  of  information; 

''(4)  'educational  institations'  inchides  instita- 
tions  of  eaiiy  childhood  education,  elementary  and 
secondary  education,  postsecondary  edui^ation,  and 
vocational/technical  education; 

"(5)  'education  at  all  levels'  includes  early 
childhood  education,  elementary  and  secondary  edu- 
cation, postsecondary  education,  and  vocational/tech- 
nical education; 

"(6)  'Federal  test  bed  network'  means  the 
Federal  experimental  test  bed  networks  described  in 
section  102(a)(2);";  • 

(D)  by  inserting  after  paragraph  (8),  as  so 
redesignated  by  subparagraph  (A)  of  this  para- 
gn^h,  the  following  new  paragraph: 

"(9)  'Internet'  means  the  netwoii  of  both  Fed- 
eral and  non-Federal  interoperable  packet  switched 
data  netwo]^;"; 

(E)  by  amending  paragraph  (10),  as  so  re- 
designated by  subparagraph  (A)  of  this  para- 
graph, to  read  as  follows: 
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"(10)  ^Network  Program'  means  the  National 

1  ^ 

Research  and  Education  Network  Program  estab- 

1 ^ 

lished  under  section  102;'';  and 

1  ^ 

(F)  by  inserting  after  such  paragraph  (10) 

1  ^ 

the  following  new  paragraph: 

1  ^ 

"(11)  *Nondevelopmental  item'  has  the  meaning 

1  ^ 

given  such  term  in  section  2325(d)  of  title  10,  Unit- 

1 ^ 

ed  States  Code;  and"; 

1  ^ 

(3)  in  section  101(a)(2)(A)  and  (B),  by  striking 

1 

"Network"  and  inserting  in  lieu  thereof  "Federal 

1 

test  bed  networks"; 

1 

(4)  in  section  101(a)(2)(C),  by  inserting  "the 

1 

private  sector,  States,  and"  after  "computer  net- 

1 

works  of; 

1 

(5)  in  section  101(a)(4)(C),  by  striking  "estab- 

1 

lishment  of  the  Network"  and  inserting  in  lieu  there- 

1 

of  ''Network  Program"; 

1  18 

(6)  in  section  201(a)(2),  by  striking  "Network" 

1 

both  places  it  appears  and  inserting  in  lieu  thereof 

1  20 

"Internet"; 

1 

(7)  in  section  201(a)(3),  by  striking  "Network" 

1  22 

and  inserting  in  lieu  thereof  "Internet  for  the  pur- 

1 23 

poses  of  this  Act";  and' 
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1  (8)  in  section  201(a)(4),  by  inserting  ^^consist- 

2  ent  with  section  102,"  before  "assist  regional  net- 

3  worifes". 
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SECTION-BY-SECnON  ANALYSIS 
OF 

H.R.  1757  AS  REPORTED  BY  THE  SUBCOMMITTEE  ON  SCIENCE 


Section  1.  Short  Title. 

The  short  title  of  the  bill  is  the  "National  Infonnation  Infrasinicturc  Act  of  1993." 
Section  2.  Findings. 

The  bill  cites  the  opportunities  and  benefits  to  society  of  developing  applications  of 
computing  and  networking  technologies  resulting  from  the  R&D  activities  under  the  High- 
Perfonmancc  Computing  Act  of  1991.  The  need  is  expressed  for  a  coordinated,  interagency 
program  to  develop  such  applications  for  the  benefit  of  society. 

Section  3.  Applications  of  the  High-Perfonrjancc  Computing  Progia5n. 

The  bill  amends  the  High-Performance  Computing  (HPC)  Act  of  1991  by  adding  a  new 
Title  in  having  the  foUowing  sections: 

Section  301,  Hstablishment  of  Applications  Program. 

The  Director  of  the  Office  of  Science  and  Technciogy  Policy  (OSTP),  through 
the  Federal  Coordinating  Council  for  Science,  Engineemig,  and  Technology  (FCCSET), 
is  charged  to  establish  an  interagency  program  to  develop  applications  of  computing  and 
networidng  technologies  for  education,  libraries,  health  care,  the  provision  of  government 
information,  and  other  apprpriate  fields.  The  program  is  required  to  focus  on 
applications  accessible  and  usable  by  all  citizens,  and  a  plan  is  required  which  establishes 
the  goals  and  proposed  activities  under  the  program.  The  President  designates  the  federal 
age  ncies  which  will  participate  in  the  applications  program. 

The  applications  program  is  required  to  involve  cost  sharing  and  partnerships 
among  participating  federal  agencies.  State  and  local  governments,  and  the  private  sector. 
The  participating  federal  agencies  are  directed  to  (1)  give  special  consideration  to 
promoting  interconnected  and  interoperable  information  systems  in  selecting  awards 
under  the  applications  program,  and  (2)  purchase  items  of  supply  available  in  the 
commercial  marketplace  whenever  possible  in  carrying  out  activities  under  the  Act. 

Section  302,  Plan  for  Computing  and  Networking  Applications. 

The  five-year  applications  plan  must  specify  program  priorities  and  goals,  agency 
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responsibilities,  and  ilinding  levels  by  goal  and  by  agency.  Each  biennial  submission  of 
the  plan  to  Congress  must  include  a  summary  of  accomplishments,  an  evaluation  of 
progress  and  problems,  and  recommendations  for  needed  congressional  assistance  in 
implementing  the  plan. 

Section  303.  Responsibilities  of  the  FCCSET. 

The  FCCSET  is  responsible  for  development  of  the  applications  plan,  for 
coordination  of  the  applications  program,  and  for  providing  0MB,  prior  to  release  of  the 
President's  budget  request,  with  an  assessment  of  the  consistency  with  the  plan  of  each 
participating  agency's  budget  estimate. 

Section  304.  Notification  Requirement. 

Each  agency  paiticipating  in  the  applications  program  is  required  to  identify  for 
0MB  at  the  time  of  submittal  of  its  budget  request  those  portions  cf  its  budget  that  are 
included  in  the  plan  or  that  help  support  the  goals  of  the  plan.  0MB  is  required  to 
review  the  agency  submissions  in  tight  of  the  applications  plan  and  to  indicate  in  the 
President's  budget  request  the  portion  of  each  agency's  request  that  supports  the  plan. 

Section  305.  Network  Access. 

As  part  of  the  plan,  the  National  Science  Foundation  (NSF)  is  tasked  to  assist,  on 
the  basis  of  cost  sharing,  educational  institutions  at  all  levels,  libraries,  museums,  and 
State  and  local  governments  to  interconnect  and  to  connect  to  the  Internet.  In  addition, 
instnictional  programs  are  authorized  to  train  teachers,  students,  librarians,  and  local 
govenunent  personnel  in  the  use  of  computer  networks  and  the  Internet,  in  particular. 
Finally,  the  OSTP  Director  is  required  to  provide  a  report  to  Congress  of  an  examination 
of  the  level  of  connectivity  of  schools,  libniies,  and  State  and  local  government  offkea 
to  the  Internet,  an  estimate  of  the  cost  of  universal  access,  and  recommendations  for 
ways  to  expand  connectivity. 

A  three-year  authorization  is  provided  for  NSF  from  sums  otherwise  authorized: 
$15  million  for  FY  1994,  $30  million  for  FY  1995,  and  $50  million  for  FY  1996, 

Sectioo  306.  Research  in  Support  of  Applications. 

The  plan  is  required  to  specify  research  activities  to  address  issues  underlying  all 
of  the  computing  and  networidng  rippUcations  being  developed,  including  research 
activities  in  the  social  sciences.  The  plan  must  address  research  needed  to  provide  the 
means  to  assure  network  security  and  privacy,  iiKluding  the  management  and  protection 
of  copyii^'jted  information,  and  research  to  develop  and  demonstrate  user-friendly 
network  interfaces. 
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A  five-year  authorization  is  provided  from  sums  otherwise  authorized:  S6  million 
for  FY  1994.  $15  miUion  for  FY  1995,  $20  million  for  FY  1996,  $20  mUUon  for  FY 
1997.  and  $20  miUion  for  FY  1998. 

Section  307.  Applications  for  Education. 

The  plan  is  required  to  specify  applications  for  education  at  all  levels. 
Activities  under  the  plan  must  include:  projects  to  demonstrate  the  educational  uses  of 
the  Internet;  development  of  hardware  systems,  software  and  networics  for  teacher 
training  and  informal  education;  and  development  of  educational  software. 

The  plan  is  required  to  include  projects  which  address  K-12  education  and  which 
strengthen  ongoing  educational  reform  activities.  Authorized  projects  include:  provision 
for  connections  among  schools  in  local  regions  and  for  connection  to  the  Internet, 
addressing  the  needs  of  both  rural  and  urban  areas;  collection  and  dissemination  of 
effective  educational  programs  available  via  the  Internet;  development  of  undergraduate 
courses  on  educational  applications  of  computing  and  networking  for  teachers  in  training; 
and  development  of  educational  software  designed  for  collaborative  use  over  the  Internet. 

A  five-year  authorization  is  provided  for  NSF  from  sums  otherwise  authorized: 
$16  miUion  for  FY  1994,  $45  mUUon  for  FY  1995,  $60  million  for  FY  1996,  $75 
million  for  FY  1997,  and  $75  million  for  FY  1998. 

Section  308.  Applications  for  Health  Care. 

The  plan  is  required  to  specify  applications  for  use  in  the  health  care  sector.  In 
the  area  of  clinical  information  systems,  authorized  projects  include:  test  bed  networJcs 
to  link  health  providers  in  a  variety  of  settings  to  enable  sharing  of  medical  images  and 
records;  development  of  technologies  to  manipulate  and  use  diagnostic  images  and 
records,  and  basic  research  leading  to  new  technologies  with  clinical  uses,  such  as  virtual 
reality;  and  development  of  database  technology  for  better  access  to  medical  information. 

To  provide  health  information  to  the  public,  projects  are  authorized  to:  develop 
network  and  database  technologies  for  distribution  of  interactive  health  promotion 
information;  establish  pilot  programs  to  develop  and  to  assess  the  effectiveness  and  cost 
efficiency  of  interactive  materials  to  assist  patients  in  deciding  among  health  care  options; 
develop  user-friendly  human/computer  interfaces  for  non-specialists  in  computer 
technology;  and  develop  technologies  to  provide  individuals  with  customized  health 
information. 

Finally,  projects  arc  authorized  to  develop  test  bed  networks  and  collaborative 
technology  (1)  to  enable  health  and  human  service  providers  to  work  together  in 
delivering  coordinated  care  for  at-risk  populations,  (2)  to  enable  health  care  providers  to 
obtain  on-line  access  to  health  promotion  and  disease  prevention  recommendations  from 
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Public  Health  Service  agencies,  and  (3)  to  guide  and  assist  clinicians  in  providing 
treatment  and  advice  to  patients  and  to  facilitate  gathering  population  daU  sets  on  the 
efficacy  of  treatments  and  on  national  health  trends. 

A  five-year  authorization  is  provided  for  HHS  from  sums  otherwise  authorized- 
$22  miUion  for  FY  1994,  $54  miUion  for  FY  1995.  $72  miUion  for  FY  1996  $90 
million  for  FY  1997,  and  $90  milUon  for  FY  1998. 

Section  309.  Applications  for  Libraries. 

The  plan  is  required  to  specify  projects  that  wiU  allow  for  development  of  digital 
Ubraries  of  electronic  information.  Specific  projects  authorized  incluc'c  development  of 
ways  to  accurately  digitize,  organize  and  store  large  quantities  of  elcctr»:mic  information, 
including  development  of  means  for  identifying  and  protecting  copyrighted  material  iii 
electronic  form;  development  of  software  for  searching  and  manipuUting  such  digital 
libraries;  and  development  of  user-friendly  technologies,  and  associated  training  of  users, 
for  use  of  networked  digital  libraries. 

Prototype  digital  libraries,  providing  public  access  via  the  Internet,  are  to  be 
developed  to  serve  as  test  beds  for  the  concepts  and  methods  authorized  under  this 
section.  These  prototypes  are  to  serve  as  assessment  tools  in  the  utility  and  value  of 
digital  libraries  and  of  the  technologies  available  for  using  them.  Finally,  NASA  is 
required  to  develop  databases  of  software  and  rcmotc-scosing  images  to  be  made 
available  via  the  Internet. 

A  five-year  authorization  is  provided  for  NSF  from  sums  otherwise  authorized* 
$8  million  for  FY  1994,  $16  million  for  FY  1995,  $22  milUon  for  FY  1996,  $32  million 
for  FY  1997,  and  $32  milUoo  for  FY  1998.  A  five-year  authorization  is  provided  for 
NASA  from  sums  otherwise  authorized:  $4  milUon  for  FY  1994,  $8  miUion  for  FY 
1995,  $10  miUion  for  FY  1996,  $12  miUion  for  FY  1997,  and  $12  mUUon  for  FY  1998. 

Section  310.  Applications  for  Govenunent  Information. 

TTic  plan  is  required  to  specify  appUcations  to  provide  improved  pubUc  access  to 
infonnatioo  generated  by  federal,  sute  and  local  governments.  iTic  President  is  lequiicd 
to  designate  a  lead  agency  for  implementing  this  part  of  the  plan  and  for  issuing  policy 
guidelines  for  federal  activities.  Projects  are  authorized  to  connect  d^wsitory  libnries 
and  other  sources  of  govenunent  infonnation  to  the  Internet  and  to  dcmonstnte 
technologies  to  facUitatc  use  of  government  information  to  support  research  and 
education,  economic  development,  and  an  informed  citizenry.  A  ^)ecific  icquiiemeot 
is  included  to  establish  an  inventory/locator  system  for  federal  infonnation  accessible  via 
the  Internet. 

A  five-year  authorization  is  provided  from  sums  otherwise  authoriczed:  $4  mUUoQ 
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for  FY  1994,  $12  miUion  for  FY  1995,  $16  miUioii  for  FY  1996,  $21  million  for  FY 
1997,  and  $21  miUion  for  FY  1998. 

Section  4.  High-Perfonnance  Computing  and  Applications  Advisory  Committee. 

The  bill  amends  subsection  101(b)  of  the  HFC  Act  of  1991 ,  which  establishes  an  advisory 
committee  for  the  IIPC  Program.  The  amendment  assigns  the  re^nsibility  for  ^)pointing  the 
advisory  committee  to  the  OSTP  Director  and  broadens  the  scope  of  the  committee  to  encompass 
the  applications  activities  authorized  by  the  new  Title  HI.  The  membership  of  the  committee  is 
expanded  to  include  repiesentatioa  from  all  parts  of  the  education  community,  from  consumer 
and  public  interest  groups,  and  from  computer  baidwaie,  computer  software, 
telecommunications,  publishing  and  infonnation  industries. 

The  advisory  committee  is  required  to  meet  at  least  annually  for  the  purpose  of  receiving 
public  testimony  on  the  planning  and  imptemenution  of  the  applications  program  and  to  provide 
an  annual  repoit  to  the  OSTP  Director  and  Congress  on  its  findings  and  recommendatiofis. 

Section  5.  National  Research  and  Education  Network  Amendments. 

Amendments  are  made  to  section  102  of  the  HPC  Act  of  1991,  which  establishes  the 
National  Research  and  Education  Network  (NREN)  in  order  to  define  a  revised  NREN  Progrun 
having  three  components:  (1)  research  and  development  of  nOwotidng  software  and  hardware 
required  for  achieving  gigabit  dau  transmission  rates,  (2)  experimental  test  bed  networis  to 
develop  and  demonstrate  advanced  networking  technologies  and  to  support  applications  requiring 
levels  of  network  capabilities  not  commercially  available,  and  (3)  provision  of  support  for 
researchers,  educators  and  students  to  obtain  access  to  and  use  of  the  Internet  for  purposes 
consistent  with  the  Act.  Reports  to  Congress  are  required  which  specify  a  plan  for  achieving 
the  goals  of  component  (3)  defined  above,  and  which  describe  annual  progress  toward 
implementatioQ  of  the  plan. 

Use  of  experimental  test  bed  networks  for  purposes  other  than  those  specified  under  (1) 
and  (2)  above  is  prohibited  if  satisfactory  conunercial  network  services  are  available.  This 
prohibition  becomes  effective  on  the  earliest  date  on  which  implementation  is  technically 
feasible.  The  OSTP  I>irector  is  required  to  specify  the  date  in  a  report  to  Congress. 

A  provision  is  added  to  require  that  data  communications  networks  developed  under  the 
Act  be  through  purchase  of  standard  commercial  services  whenever  fieasible  in  order  to  minimize 
federal  investment  in  network  hardware  and  software. 

Section  6.  Coofonning  Amendments. 
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SUMMARY  OF  DIFFERENCES  BETWEEN  H.R.1757  AS  INTRODUCED 
AND  H.R.  1757  AS  REPORTED  BY  THE  SUBCOMMITTEE  ON  SCIENCE 


A  description  follows  of  the  principal  differences  between  H.R.  1757  as  introduced  and 

H.  R.  1757  as  reported  by  the  Subcommittee  oa  Science  on  June  17,  1993  (bill  wtetkum 
references  are  for  the  bill  as  introduced^ : 

I .  The  short  title  of  the  bill  is  changed  to  the  "National  Infonnation  Infrastructure  Act  of 


2.  Requirements  to  promote  the  development  of  interconnected  and  interopeiable 
information  systems  and  for  federal  agencies  to  purchase  items  of  supply  available  in  the 
commerical  marketplace  whenever  possible  are  added  to  the  provision  (Sec.  301]  which 
establishes  the  applications  program. 

3.  The  requirement  for  the  OSTP  Director  to  appoint  a  member  of  his  staff  as  coordinator 
for  the  high  performance  computing  and  applications  programs  [Sec.  304]  is  deleted. 
The  Administration  recommended  this  change  because  a  coordinator  for  the  program  has 
been  appointed  (Dr.  Donald  Lindberg,  the  EMrector  of  the  National  Library  of  Medicine) 
and  the  provision  would  limit  the  Director's  flexibility  in  allocating  his  staffs 
responsibilities. 

4.  The  networic  connections  program  [Sec.  306]  is  modified  by  reducing  the  authorization 
period  from  5  to  3  yean,  specifying  that  the  amounts  authorized  arc  from  sums 
authorized  in  other  statutes,  and  reducing  the  authorization  level  from  $310  million  to 
$95  million. 

5.  Authorized  research  activities  for  support  of  applications  (Sec.  307]  are  expanded  to 
include  research  in  the  social  sciences  and  research  to  provide  the  means  to  manage  and 
protect  copyrighted  information.  The  five-year  authorization  for  this  section  is  specified 
to  be  from  sums  authorized  in  other  sututes  and  is  reduced  from  $141  million  to  $81 
million. 

6.  The  five-year  authorization  for  the  education  applications  (Sec.  308]  is  specified  to  be 
from  sums  authorized  in  other  statutes  and  is  reduced  from  $364  milUon  to  $271  millioo. 

7.  Sup>;x>rt  for  basic  research  leading  to  new  technologies  with  clinical  uses  is  added  to 
activities  authorized  under  applications  for  clinical  infonnation  systems  (Sec.  309(b)]. 
The  five-year  authorization  for  health  care  applications  is  specified  to  be  from  sums 
authorized  in  other  statutes  and  is  reduced  from  $364  million  to  $328  million. 

8.  Authorized  activities  for  library  applications  (Sec.  310]  arc  expanded  to  include  the 
development  of  mechanisms  for  identifying  and  protecting  copyrighted  materials  in 
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electronic  form.  The  five-year  authorization  for  this  section  is  specified  to  be  from 
sums  authorized  in  other  statutes  and  is  reduced  from  $245  million  to  $1S2  million. 

9.  The  requirement  is  added  that  the  President  designate  a  lead  agency  to  implement 
authorized  activities  for  applications  for  government  information  [Sec.  311]  and  to  issue 
policy  guidelines  for  relevant  federal  programs.  The  five-year  authorization  for  this 
section  is  specified  to  be  from  sums  authorized  in  other  statutes  and  is  reduced  from  $118 
million  to  $74  million. 

10.  The  amendment  to  the  High  Performance  Computing  Act  (HPC)  of  1991  regarding  the 
advisory  committee  (Sec. 41  is  modified  to  designate  the  OSTP  Director,  rather  than  the 
President,  as  the  appointing  official  for  committee  members  and  to  expand  representation 
on  the  committee  to  include  the  computer  hardware,  computer  software  and  publishing 
industries.  In  addition,  a  new  provision  is  added  which  requires  the  committee  to  meet 
at  least  annually  to  receive  public  testimony  on  the  plaiming  and  implementation  of  the 
applications  program  and  to  provide  a  report  to  Congress  and  the  OSTP  Director  on  its 
findings  and  recommendations. 

1 1.  The  amendment  to  the  HPC  Act  of  1991  regarding  the  National  Research  and  Education 
Network  [Sec.  5]  is  modified  by  replacing  the  1 8  month  delay  in  imposing  restrictions 
on  use  of  federal  experimental  test  bed  networks  with  a  date  specified  by  the  OSTP 
Director,  which  shall  be  the  earliest  date  on  which  implementatioa  of  the  restriction  is 
technically  feasible.  Also  regarding  the  restriction  on  use  of  test  bed  networks,  factors 
are  specified  which  are  to  be  used  in  determining  whether  commeicial  network  services 
are  satisfKtorily  available.  Finally,  a  provision  is  added  to  require  that  data 
communications  networks  devetoped  under  the  Act  be  through  purchase  of  staxKlaid 
commercial  services  whenever  feasible. 

12.  The  provision  for  establishing  an  additional  associate  director  at  OSTP  for  overseeing 
federal  efforts  to  disseminate  scientific  and  technical  informatics  [Sec.  6]  is  deleted, 
consistent  with  the  recommendation  of  the  AdmimstntioD. 
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Mr.  Boucher.  Copies  of  the  original  bill  as  introduced  and  also 
the  subcommittee  print  as  reported  by  the  Subcommittee  on 
Sdence  are  before  the  members,  and  the  written  explanation  of  the 
differences  in  the  two  versions  also  is  on  the  members'  desks. 

H.R.  1757  is  now  entitled,  The  National  Information  Infrastruc- 
ture Act,**  and  it  embodies  the  vision  that  was  announced  by  Presi- 
dent Clinton  in  his  technology  presentation  in  California  in  Feb- 
ruary for  the  creation  of  a  national  information  highway  capable  of 
routmg  voice,  video,  and  data  information  simultaneously  and  at 
high  speed  to  every  school,  research  laboratory,  home,  and  business 
m  the  Nation. 

It  clearly  identifies  the  respective  role  of  the  Federal  Government 
on  the  one  hand  and  the  private  sector  on  the  other  in  deploying, 
owning,  and  operating  the  information  infrastructure,  and  it  speci- 
fies the  Federal  research  and  development  support  that  should  be 
provided  to  enable  the  creation  of  new  networking  technologies  and 
near-term  applications  for  the  network. 

In  addressing  the  respective  roles  of  the  public  and  private  sec- 
tors, H.R.  1757  makes  it  clear  that  we  do  not  expect  the  Federal 
Government  to  own,  manage,  or  deploy  the  information  infrastruc- 
ture. Those  will  be  private  sector  functions.  The  physical  network, 
including  the  fiber  optic  lines,  the  high  capacity  switches,  and  the 
software  necessary  to  operate  those  switches,  will  be  owned  by  pri- 
vate companies. 

The  Government's  role,  however,  is  also  clearly  defined,  and  that 
will  consist  of  the  following  items: 

First,  the  encouragement  of  the  creation  of  a  common  set  of 
standards  and  protocols,  so  that  data  will  be  formatted  and  stored 
in  compatible  manner  and  that  it  can  be  retrieved  from  any  point 
on  the  network  using  a  common  set  of  computer  commands. 

The  Government  will  provide  research  and  development  funding 
for  a  new  generation  of  switches  and  software  that  is  capable  of 
routing  information  traveling  at  gigabit  speeds  ubiquitously 
throughout  the  Nation. 

Also,  Federal  Research  funding  is  provided  for  four  specific  areas 
of  near-term  application.  These  are  the  most  obvious  areas  in 
which  the  high  speed  network  will  initially  be  used  and  the  enu- 
meration of  this  fist  at  this  time  is  not  intended  to  foreclose  addi- 
tional research  functions  for  new  applications  in  the  future,  but  ini- 
tially these  will  be  the  applications  for  which  Federal  research 
funding  is  provided. 

Initially,  in  the  field  of  education,  the  expansion  of  electronic 
classrooms  and  distance  learning,  making  available  anywhere  in 
the  Nation  the  best  instruction  that  is  available  at  any  given  point; 
teacher  training  will  also  be  provided,  so  that  teachers  will  become 
more  familiar  with  and  comfortable  with  the  use  of  computers  and 
networking  technologies  and,  in  turn,  will  be  capable,  therefore,  of 
training  others. 

And  funding  for  direct  connections  to  link  secondary  schools  and 
4-year  and  2-year  colleges  to  the  Internet  will  also  be  provided 
through  a  program  to  be  administered  by  the  National  Science 
Foundation. 

The  second  application  for  which  Federal  funding  is  directed  is 
the  creation  of  digital  libraries,  so  that  libraries  that  today  have 
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material  in  printed  form  on  shelves  can  transfer  that  information 
into  electromc  form  and  have  it  stored  in  databases  which,  in  turn, 
can  be  accessible  throughout  the  Nation.  The  goal,  very  simply 
stated,  is  that  any  person  using  a  personal  computer  should  be  able 
to  dial  up  the  electronic  index  at  any  library  in  the  Nation,  browse 
through  that  index,  identify  a  particiilar  document,  peruse  t^at 
document,  and  then  if  the  mdividual  wants  to  do  so,  print  it  out 
on  his  or  her  laser  printer,  and  do  all  of  that  within  just  a  matter 
of  minutes.  Funding  is  provided  to  reach  that  very  challenging 
goal. 

The  third  significant  application  is  in  the  field  of  health  care  de* 
livery,  and  we  could  imagine  a  number  of  earlv  applications  within 
that  function.  The  day  wll  come  before,  too  long,  when  a  variety 
of  specialists  throughout  the  country  at  different  locations  could 
collaborate  in  making  a  diagnosis  of  a  patient's  disease.  They  could 
talk  to  each  other  over  the  voice  link,  watch  each  other  over  the 
television  link,  and  simultaneously  analyze  a  particular  piece  of 
data,  a  CAT  scan  or  an  MRI  image,  that  is  transmitted  to  them 
with  the  same  clarity  that  is  contained  in  the  original  image.  And 
that  degree  of  clarity  will  be  veiy  important  for  medical  diagnosis. 

Patients  will  be  able  to  remain  at  home  or  potentially  in  some 
slightly  more  secure  but  still  better  condition  than  is  the  case 
today,  where  they  often  have  to  be  in  hospitals  or  in  nursing  homes 
simply  to  have  their  vital  signs  monitored.  Their  vital  signs  could 
be  monitored  by  means  of  the  network  at  a  central  monitoring  fa- 
cili^.  Patient  billing  and  records  and  medical  literature  could  be 
made  available  over  the  network,  aiding  again  in  health  care  deliv- 
ery. 

And  the  fourth  function  for  which  we  anticipate  early  usage  is 
the  assemblage  in  electronic  form  and  the  availability  over  the  net- 
work of  the  vast  store?  of  government  information  that  are  oflen 
not  accessible  today.  We  provide  fimding  for  the  creation  of  an  in- 
formation locator  as  a  navigational  aid  and  direction^;  for  the  stor- 
age of  government  information  in  forms  that  would  make  it  readily 
accessible  across  the  network. 

We  also  provide  for  the  creation  of  a  Federal  test  bed  in  which 
the  new  networking  technologies  created  through  the  research  pro- 
gram can  be  demonstrated.  That  test  bed  could  also  be  used  in  one 
limited  sense  for  the  provision  of  direct  connections  for  users  of  the 
network,  and  that  would  be  where  the  users  require  a  higher  level 
of  network  performeuice  than  at  that  time  is  available  from  the 


linkage  that  was  of  a  higher  speed  and  higher  oand  width  than  the 
commercial  providers  made  available^  that  higher  level  of  perform- 
ance could  be  provided  by  the  Federal  Government. 

A  very  important  point  to  make  is  that  in  all  other  instances  we 
would  expect  the  private  network  providers  to  offer  the  connec- 
tions. So  where  the  private  provision  of  the  service  is  reasonably 
and  satisfactorily  available,  it  would  be  to  private  provision  that  we 
would  look  for  all  connections,  and  the  Government  connections 
would  only  be  in  that  limited  range  of  cases  where  the  satisfactory 
availability  of  a  private  connection  is  not  possible. 

We  also  create  in  the  legislation  a  High  Performance  Computing 
and  Applications  Advisory  Committee  that  will  have  the  goal  of 
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evaluating  on  an  ongoing  basis  the  success  of  the  implementation 
of  this  program  ana  recommending  to  the  Federal  Grovemment, 
both  throu^  its  Executive  and  Legislative  branches,  new  modifica- 
tions for  networking  research  and  development  that  would  be  ap- 
propriate from  time  to  time. 

Tne  support  for  this  measure  is  universal.  Private  sector  compa- 
nies in  the  field  of  telecommunications  and  computers  have  strong- 
ly endorsed  the  measure,  and  on  each  member's  desk  is  a  very 
lengthy  list,  about  three  to  four  pages,  of  private  sector  partici- 
pants, companies  that  very  strongly  endorse  the  passage  of  this 
legislation.  It  is  also  strongly  endorsed  by  the  research  and  edu- 
cation community,  as  evidenced  by  a  very  large  number  of  univer- 
sities and  other  research  entities  that  have  endorsed  the  measure 
as  well. 

During  the  course  of  the  subcommittee's  consideration  we  had 
three  days  of  hearings,  and  a  large  number  of  witnesses  represent- 
ing the  administration  as  well  as  those  outside  government  testi- 
fied. They  made  a  large  number  of  constructive  recommendations, 
the  great  bulk  of  which  have  been  accepted  and  appear  in  the  sub- 
committee print. 

Since  the  authorization  for  this  program  is  built  into  the  budgets 
of  the  various  departments  and  agencies  that  are  responsible  for 
carrying  it  forward,  we  have  made  a  provision  in  the  subcommittee 
print  that  the  authorization  for  the  program  will,  in  fact,  be  by  sep- 
arate authorization  contained  for  those  other  departments  and 
agencies.  And  by  doing  that,  we  avoid  double  authorizing  for  any 
of  these  programs. 

H.R.  1757  specifies  the  research  and  development  which  should 
be  carried  out  and  indicates  the  amoimts  from  those  other  general 
authorization  bills  that  will  be  expended  by  the  other  agencies  in 
carrying  forward  these  purposes,  and  a  chart  that  shows  those  ex- 
penditures has  also  been  placed  before  each  member. 

In  concluding  these  comments,  I  want  to  express  particular  ap- 
preciation to  the  gentleman  from  Pennsylvania,  Mr.  Walker,  the 
gentleman  from  New  York,  Mr.  Boehlert,  both  of  whom  have  con- 
tributed substantially  to  the  product  that  we  have  before  us.  They 
did  so  in  private  discussions  and  in  the  offering  of  recommenda- 
tions, and  also  very  actively  during  the  course  of  the  subcommittee 
markup. 

It  is  my  pleasure  to  recommend  this  measure  to  the  full  commit- 
tee and  urge  its  adoption,  and  I  would  now  be  pleased  to  recognize 
the  gentleman  from  Pennsylvania. 

Mr.  Walker.  Thank  you,  Mr.  Chairman. 

I  know  that  you,  Mr.  Chairman,  have  worked  very  hard  with  in- 
dustry and  educators  and  government  agencies  to  craft  the  bill 
that's  before  us  today,  and  1  want  to  commend  you  and  your  staff* 
for  working  so  closely  with  our  side  throughout  this  process. 

One  of  my  biggest  concerns  at  the  outset  was  that  in  building 
this  new  computer  highway,  where  were  we  going  to  get  the  billion 
dollars  that  was  required  for  this  kind  of  a  project?  So  I  was 
pleased  at  subcommittee  that  we  marked  up  the  bill  in  a  way  that 
supported  an  amendment  that  had  this  bill  authorized  out  of  exist- 
ing authorizations,  so  that  we  are  not  going  to  add  to  the  overall 
amounts  of  money  that  are  going  to  be  exacted  from  government 
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coffers  for  this  program,  but  rather  will  do  so  within  the  realm  of 
the  authorized  programs  presently  out  there. 

At  subcommittee  I  had  an  additional  issue  that  needed  to  be  ad- 
dressed before  our  full  committee  markup.  Fm  heartened  that  to- 
gether we  were  able  to  find  some  acceptable  language,  and  FU  offer 
my  amendment  at  the  appropriate  time  here  today. 

I  believe  that  we  are  on  the  way  to  building  the  high  perform- 
ance computer  highway  in  a  truly  bipartisan  manner,  and  for  that, 
Mr.  Chairman,  I  thank  you. 

Mr.  Boucher.  Thank  you  very  much,  Mr.  Walker. 

The  gentleman  from  New  York,  Mr.  Boehlert. 

Mr.  Boehlert.  Mr.  Chairman,  I  ask  unanimous  consent  that  my 
statement  in  its  entirety  appear  in  the  record  at  this  point. 

Mr.  Boucher.  Without  objection. 

Mr.  Boehlert.  Just  let  me  say  that  this  is  a  particularly  exciting 
moment  for  this  committee.  I  think  the  potential  that  can  be 
achieved  by  this  legislation  is  limited  by  only  one's  imagination. 
And  as  Mr.  Walker  correctly  observed,  we're  not  adding  new  funds; 
we're  taking  funds  from  existing  law,  existing  programs,  but  we're 
prioritizing;  we're  moving  in  the  right  direction.  We're  saying  we 
can't  do  all  things  for  all  people  under  all  circumstances.  We're  es- 
tablishing some  sensible  priorities  that  give  great  promise  for  the 
future  of  this  Nation,  and  I'm  proud  to  identify  with  this  legislation 
and  with  the  spirit  of  bipartisanship  that  has  been  so  evident  in 
crafting  it. 

Thank  you  very  much. 

[The  statement  of  Mr.  Boehlert  follows:] 
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STATEMENT  OF  SHERWCXDD  BOEHLERT 
ON  THE  NATIONAL  INFORMATION   INFRASTRUCTURE    ACT  OF  1993 

MR.CHAIRMAN.    THE  SUBJECT  OF  THIS  BILL,  THE  INFORMATION 
SUPERHIGHWAY    IS  CRUCIAL  TO  THE  ECONOMIC  HEALTH  OF  THIS  NATION  - 
THE  RAPID  GROWTH  IN  INFORMATION  TECHNOLOGIES  WILL  FUEL  THE 
ECONOMIC  EXPANSION  OF  THIS  NATION  WELL  INTO  THE  21  ST  CENTURY 
JUST  AS  THE  DEVELOPMENT  OF  RAILWAYS  AND  ROADS  FUELED  THE 
EXPANSION  OF  THE  NATION  DUING  THIS  CENTURY. 

WE  RECOGNIZED  THE  IMPORTANCE  OF  THE  INFORMATION 
TECHNOLOGY  INDUSTRY  WHEN  WE  PASSED  THE  HIGH  PERFORMANCE 
COMPUTING  ACT  TWO  YEARS  AGO.  THIS  LEGISLATION  WILL  EXPAND  ON 
THE  FOUNDATION  SET  BY  THAT  LAW  -  BY  IMPOVING  THE  DISSEMINATION 
OF  INFORMATION   BETWEEN  GOVERMENT  AGENCIES,  SCHOOLS,  HOSPITALS 
AND  LIBRARIES  ~  THEREBY  ALLOWING  THE  ALMOST  ANY  CITIZEN  EASY 
ACCESS  TO  INFORMATION   WITHIN  MINUTES,  AND  AT  THE  TOUCH  OF 
BUTTON. 
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MR.  CHAIRMAN.    I  APPLAUD  THE  GOALS  OF  THIS  LEGISLATION  AND 
WANT  TO  ACKNOWLEGE  YOUR  LEADERSHIP  IN  DEVELOPING  RATIONAL 
LEGISLATION  TO  DEAL  WITH  A  VERY  COMPLEX  PROBLEM. 
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Mr.  Boucher  Thank  you,  Mr.  Boehlert. 
llie  gentleman  from  North  Carolina,  Mr.  Valentine. 
^Mr.  \ALENTINE.  Mr.  Chairman,  I  thank  the  Chair  for  recognizing 

I  support  the  legislation.  I  support  the  bill  and  ask  unanimous 
consent  to  msert  my  prepared  statement  into  the  record. 

Mr.  Boucher.  Without  objection. 
*u^*  Valentine.  I  would  like  to  say  one  thing  about  it,  and  I 
think  this  IS  something  that— I  mention  this  point  because  it  is— 
It  has  nothing  to  do  with  whether  or  not  we  should  pass  the  bill 
°r  ?u  - '  ,    •    ^?  ^  lawyer,  think  about  what  the  passage 

of  this  legislation  might  or  might  not  do  to  medical  malpractice 
lawsuits  because  we  will  have  raised  the  standard  of  care  to  a  dif- 
ferent level  m  places  in  the  United  States  where  the  communities 
are  in  a  relative  state  of  isolation.  This  will  now,  in  my  opinion 
introduce  a  new  element  into  the  matter,  and  because  that  practi- 
tioner, that  doctor  who  performs  an  operation  will  supposedly  have 
available  to  him  information  about  the  latest  techniques,  the  best 
that  18  available  in  the  United  States— so  I'm  sure  that  those  who 
are  involved  in  the  medical  malpractice  trade  are  already  focusine 
on  what  will  happen  when  this  becomes  the  law  of  the  land. 

I  yield  back  the  balance  of  my  time. 

[The  statement  of  Mr.  Valentine  follows:] 
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Chairman  Tim  Valentine 
June  30,  1993 
H.R.  1757,  the  National  Information 
Infrastructure  Act  of  1993 


Mr.  Chairman,  I  am  pleased  to  announce 
my  support  for  H.R.  1757,  the  National 
Information  Infrastructure  Act  of  1993,  a  bill 
which  will  pave  the  way  for  an  improved  life 
for  all  Americans. 

In  particular,  I  am  pleased  to  express  my 
support  for  provisions  of  H.R.  1757  which 
would  help  fund  high  performance  computing 
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and  high  speed  networking  applications  in  the 
health  care  sector.  The  innovations  included  in 
this  legislation  will  improve  virtually  every 
aspect  of  health  care  delivery;  projects  range 
from  development  of  testbed  networks,  to 
electronically  linking  hospital  facilities  in  remote 
locations  to  the  most  modem  teaching  hospitals, 
to  database  technology  for  storing,  accessing, 
and  transmitting  patient  records. 


In  this  tough  economic  climate  I  am  very 
concerned  that  we  invest  in  medical  technologies 
that  have  the  potential  to  lower  costs  as  well  as 
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increase  patient  access  to  our  health  care 
system.  We  must  make  the  most  of  technologies 
that  save  money  by  cutting  red  tape  and 
eliminating  paperwork.  However,  medical 
technol(^es  can  also  lower  health  care  costs  by 
permitting  early  diagnosis,  replacing  costly 
procedures,  and  reducing  hospital  lengths  of 
stay. 

With  this  in  mind,  at  the  appropriate  time  I 
will  offer  an  amendment  to  Section  308,  which 
addresses  the  importance  of  targeting  limited 
Federal  resources  towards  developments  that 
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have  the  potential  of  decreasing  costs  to  the 
health  care  system. 

At  this  point  in  our  Nation's  history,  with 
the  need  to  control  health  care  costs  while 
increasing  patient  access  to  quality  medical  care 
is  foremost  on  our  minds  as  policy  makers,  an 
investment  in  medical  technology  is  truly  an 
investment  in  America's  future.  Thank  you, 
Mr.  Chairman. 
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Mr  Boucher.  The  Chair  thanks  the  gentleman  and  recognizes 

'^Mf 'SSsS^^'M^Thairman.  I  just  request  unanimous  con- 
seSft  to  pufa^Se??in  L  record  Ucating  my  strong  support 

^^Mr'sOTOTEa  Without  objection,  that  statement  will  appear  in 
^^[The°statement  of  Mr.  Coppersmith  follows:] 


71-388  -  93  -  18 
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Honorable  Sam  Coppersmith 

Opening  Statement  for  Markup  of  H.R.  1757, 
the  High  Performance  Computing  and 
High  Speed  Networking  Applications  Act  of  1993 
(now  National  Information  Infrastructure  Act  of  1993) 
Committee  on  Science,  Space,  and  Technology 

June  30, 1993 

CommUtL  Sav  h'^  17S7  '"^f  1!"  ^'°"  legislaHon  before  the 

t.ommittec  today,  H.R.  1757,  will  build  upon  the  successes  of  the  High  Performance 
Computmg  Act  of  1991  by  making  advances  in  computing  a^d  netwo^Wng 
technology  accessible  and  appUcable  to  the  American  pubUc  networicing 

The  legislation  will  allow  the  National  Science  Foundation  (NSF)  to  assist 
educational  institutions,  libraries,  museums,  and  state  and  local  government  fn 
connecting  to  the  global  Internet  network.  The  establishment  of^^Xr^adon 
superhighway  reaching  Americans  in  myriad  settings  throughout  the  country 
requires  development  of  these  comtecHons.'  TT,e  legislation  also  author^  frS 

'"^^  '"^d  worker  wh^  S 

from  these  network  connections  learn  how  to  use  the  networks. 

t«-hn«i«tl*°.J'T.?"'i^"?V''^  ^''"'^'^  applications  for  compuHng 

hei^^h  /  this  legislation  will  help  develop.   Research  on  applicaHons  foT 

studLnK  ^  -nformation,  for  example,  could  allow  health  care  prof^sionals  aLd 
tJ^tf  '"'>'y«  ""edical  records  and  images,  to  simulate  surgical 

^.rr  ^^""'y  technology,  and  to  develop  interaftTve 

information  usable  in  public  health  promotion  efforte. 

IWl  Hl'"^^  !?  ^u"'  ^°J^^  successes  of  the  High  Performance  Computing  Act  of 
mi,  we  already  have  developed  some  of  the  advanced  technologies  neSied  for 
S^R  l^fJ  "VT'-  Computer  Assisted  Design  Groupheaded  by  Dr 
Robert  Barnhm  of  Arizona  State  University,  for  example,  already  is  making 
uX  lr  i'""^"  °f  visualization  software  which  may  provf 

^^hle  .hJ"!l^^'"v?  '""'S^-  P^°P°=^d  legislation  will  help  make 

f  ^  u     "^"O'  to  translate  those  advances  into  actual  applications  I 

look  forward  to  the  possible  participation  of  ASU  in  those  efforts. 

will  h.^unH'!f'r*"i  ^  t'™"^!.^  '"PP^"  the,  initiatives  in  the  bill  before  us,  which 
will  be  funded  from  funds  authorized  in  other  statutes  and  wUl  require  cost-sharing 
I  urge  my  colleagues  to  support  the  legislation.  ^  snanng. 
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Mr.  Boucher,  Do  other  members  seek  recognition  for  purposes 
of  an  opening  statement? 
[The  prepared  opening  statement  of  Mr.  Grams  follows:] 
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nOO  GHAMS 


OtSTMCT  OFf  ICE 


COWMITTEE  ON  SCtCfCC 
Sf  ACE.  AMO  TCCHNOIOGy 

S(l*C«W«TTMt 


tontxtM  of  tilt  IHniteb  Ifttatest 

mtakinqnw,  9€  20515-2306 


STATBKBNT  OF  THE  HONORABLE  ROD  6RAKS 


BBFORB  THB  HOUSE  SCIKNCB  SPACB  AND  TECHNOLOGY  COWaTTBE 
DURING  FULL  COJMITBB  CONSIDERATION  OF 
H.R.  1757,  THB  NATIONAL  INFORMATlCm  INFRASTRUCTURE  ACT  OF  1993 


MR.   CHAIRMAN,   I  HANT  TO  TAKE  JUST  A  MOMENT  TO  COIWEND  THB  AUTHORS 
OP  THIS  LEGISLATION,  MR.  BOUCHER,  CHAIRMAN  OF  THB  SCIENCE 
SUBCOMOTrBE,  AND  MR.  BOEHLBRT,  RANKING  MEMBER  OF  THB 
SUBCOMOTrBE.     THEY  BXIBITBD  TRUE  BIPARTISAN  LBADBRSHIP  IN 
CRAFTING  THIS  LEGISLATION  BEFORE  US  TODAY. 

H.R.   1757,  THE  NATIONAL  INFORMATION  INFRASTRUCTURE  ACT  OP  1993, 
PROTECTS  AND  RKAPPIRMS  PRIVATE  SECTOR  COPYRIGHT  AND  INTELLECTUAL 
PROPERTY  PROTECTIONS  AS  WE  MOVE  INTO  THB  2 1ST  CENTURY  FRONTIER  OF 
DIGITAL  INFORMATION. 

THESE  PROTECTIONS,   INCLUDING  THB  LANGUAGE  REGARDING  DIGITAL 
LIBRARIES  ADDED  BY  MY  COLLEAGUE  PROM  MINNESOTA,  MR.  MINGE,  WILL 
GIVE  INFORMATION  PROVIDERS  THB  CONFIDBNCE  NEEDED  TO  SEND  THEIR 
PRODUCTS  ACROSS  THIS  NBH  INFORMATION  HIGHWAY. 

I  LOOK  FORWARD  TO  WORKING  WITH  THB  AUTHORS  OF  H.R.   1757,  AND  MY 
COLLEAGUES  ON  THIS  C0M4ITTBE  IN  EXPEDITING  CONSIDERATION  OF  THIS 
LEGISLATION  FOR  THE  BENEFIT  OF  ALL  AMERICANS 

THANK  YOU. 
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Mr.  Boucher.  The  Chair  will  now  entertain  amendments  and 
would  recognize  first  the  gentleman  from  North  Carolina. 

Mr.  Valentine.  Mr.  Chairman,  I  have  an  amendment  which  I 
believe  has  been  circxilated. 

Mr.  Boucher.  The  Clerk  will  report  the  amendment. 

The  Clerk,  ^'Amendment  to  H.R.  1757  offered  by  Mr.  Valentine. 

''Page  16,  line  17,  insert  \  with  the  goal  of  improving  the  quality 
and  enhancing  the  cost-effectiveness  of  health  care.  Special  consid- 
eration shall  be  given  to  applications  that  are  desired  to  lower 
health  care  costs'  after  the  pnrase  'health  care  sector'. 

[The  information  follows:] 
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F:\M\VALENT\VALENT.042 


Hi.C. 


Amendment  To  BJEL  1767 


Offered  By  Mr.  Valentine 


Page  16,  line  17,  insert  **,  with  the  goal  of  improv- 
ing the  quality  and  enhancing  the  cost-effectiveness  of 
health  care.  Special  consideration  shall  be  given  to  appli 
cations  that  are  designed  to  lower  health  care  costs" 
after  "health  care  sector". 


JuM  2B.  IMS 
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Mr.  Boucher.  The  gentleman  is  recognized. 

Mr.  Valentine.  Mr.  Chairman  and  members  of  the  committee, 
the  National  Information  Infrastmcture  Act  of  1993,  points  to  the 
need  for  good  research  in  medical  applications  for  high  performance 
computing,  but  with  compelling  budget  concerns,  particularly  oyer 
health  care  costs,  one  criterion  of  the  research  should  be  improving 
the  cost  efficiency  of  medical  care  in  the  United  States. 

This  amendment  is  intended  to  make  sure  that  those  who  decide 
which  medical  applications  receive  funding  under  this  program, 
that  they  give  due  consideration  to  medical  applications  that  will 
contribute  to  the  health  care  system  in  ways  that  will  reduce  ex- 
penses. 

I  commend  the  amendment.  I  think  that  it — ^I'm  happy  to  be  here 
with  an  amendment  that  doesn't  cost  anything  but  will  provide  a 
means  of  saving  money. 

Mr.  Boucher.  Will  the  gentleman  yield? 

Mr.  Valentine.  I  yield  to  the  chairman. 

Mr.  Boucher.  I  thank  the  gentleman  for  yielding  and  Fm 
pleased  to  endorse  his  amendment  and  urge  that  it  be  adopted  as 
very  much  in  conformance  with  the  goals  of  the  health  care  appli- 
cations and  helpful  to  those. 

Mr.  Valentine.  I  thank  the  Chair. 

Mr.  Walker.  Would  the  gentleman  yield?  Will  the  gentleman 
yield? 

Mr.  Valentine.  I  yield. 

Mr.  Walker.  In  line  with  his  previous  comments,  Fm  wondering 
whether  or  not  he  might  want  to  put  some  language  in  after  the 
word  "cosf*  that  says  "including  liability  and  malpractice  cost." 
[Laughter.] 

Mr.  Valentine.  No,  no,  I  don't  want  to  get  into  that.  That  was 
a  thought  that  occurred  to  me  that  I  just  thought  I  would  float  that 
out  

Mr.  Walker.  I  thank  the  gentleman. 

Mr.  Valentine  [continuing].  So  that  that  could  be — you  know, 
with  progress  in  one  area,  there  becomes  progress  in  other  areas. 
So  as  we  make  progress  in  the  advancement  of  medical  science,  we 
will  also  test  the  ingenuity  of  America's  trial  lawyers.  [Laughter.] 

Mr.  Boucher.  Is  there  further  discussion  on  the  amendment  of- 
fered by  the  gentleman  from  North  Carolina? 

[No  response.] 

If  not,  the  question  occurs  on  the  amendment.  Those  in  favor  will 
say  aye. 
Those  opposed,  no. 

The  ayes  have  it,  and  the  amendment  is  agreed  to. 

The  gentleman  from  Pennsylvania  is  recognized  for  purposes  of 
offering  an  amendment. 

Mr.  Walker.  Mr.  Chairman,  I  have  an  amendment  which  is  be- 
fore the  members  which  will  clarify  that  it  is  our  intent  

Mr.  Boucher.  The  Clerk  will  report  the  amendment. 

The  Clerk.  "Amendment  offered  by  Mr.  Walker  to  the  amend- 
ment in  the  nature  of  a  substitute**  
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Mr.  Walker.  I  ask  unanimous  consent  that  the  amendment  be 
considered  as  read. 
Mr.  Boucher.  Without  objection. 
[The  information  follows:] 
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f:\m\walker\walker.059  hi.c. 

Amendment  Offered  by  Mr.  Walker 
TO  THE  Amendment  in  the  Nature 
OF  A  Substitute  to  K.R.  1757 

Page  34,  after  line  11.  insert  the  following  new  sec- 
tion: 

1  SEC.  6.  COMPErrmVE  PROCUREMENTS. 

2  Title  n  of  the  High-Performance  Computing  Act  of 

3  1991  is  amended  b\'  adding  at  the  end  the  following  new 

4  section: 

5  -SEC.  209.  competitive  PROCUREMENTS. 

6  "The  Competition  in  Contracting  Act  sliall  apply  to 

7  all  procurements  under  this  Act  of  $25,000  or  greater.**. 

Page  34,  line  12,  redesignate  section  6  as  section  7. 
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Mr.  Boucher,  The  gentleman  is  recognized. 

Mr.  Walker.  This  amendment  will  clarify  that  it  is  our  intent 
that  the  procxirements  and  awards  of  the  High  Performance  Com- 
puting Act  will  be  made  on  a  competitive  basis.  Since  1984,  the 
Competition  in  Contracting  Act,  or  CICA,  has  bev^n  required— has 
required  that  the  procurement  of  goods  and  ser/ices  be  full  and 
open  to  competition.  My  amendment  woidd  simply  codify  this  un- 
derstanding. 

No  one  should  have  an  objection  to  the  requirement  calling  for 
competition.  This  amendment  establishes  a  threshold  of  $25,000 
before  the  Competition  Act  applies.  This  is  in  keeping  with  the 
small  purchase  procedures  that  agencies  currently  operate  under. 
This  amendment  has  been  shared  with  the  majority,  and  I  under- 
stand there  is  no  opposition  to  it,  and  I  urge  its  adoption. 

Mr.  Boucher.  Would  the  gentleman  yield? 

Mr.  Walker.  Fd  be  happy  to  yield. 

Mr.  Boucher.  I  thank  tne  gentleman  for  yielding  and  concur  in 
the  gentleman's  comments,  and  would  urge  the  adoption  of  his 
amendment. 

Is  there  further  discussion  on  the  amendment  offered  by  the  gen- 
tleman from  Pennsylvania? 
[No  response.] 

If  not,  the  question  is  on  the  amendment.  Those  in  favor  will  say 
aye. 

Those  opposed,  no. 

The  ayes  have  it,  and  the  amendment  is  agreed  to. 

The  Chair  now  recognizes  the  gentleman  from  Texas,  Mr.  John- 
son, for  purposes  of  oflfering  an  amendment, 

Mr,  Johnson  of  Texas.  Thank  you,  Mr.  Chairman.  I  have  an 
amendment.  Can  we  consider  it  as  read? 

Mr.  Boucher.  The  clerk  will  report  the  amendment. 

The  Clerk.  "Amendment  to  H.R.  1757"  

Mr.  Johnson  of  Texas.  I  make  a  request  

Mr.  Boucher.  Without  objection,  the  amendment  will  be  consid- 
ered as  read. 

[The  information  follows:] 
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Amendment  To  HJt  1757 
Offsrbd  By  Mb,  Sam  Johnson  or  Texas 

Page  37,  line  23,  strike  *'and". 

Page  38,  line  3,  strike  the  period  and  insert  in  lieu 
thereof  a  semicolun. 

Page  38,  after  line  3,  insert  the  following  new  para- 
graphs: 

1  (9)     in     section     202(b),     by  ^king 

2  "$134,000,000**    and   inserting   in   lieu  thereof 

3  "$111,000,000";  tmd 

4  (10)    in    section    203(c)(1),    by  striking 

5  "$138,000,000"    and   inserting   in   lieu  thereof 

6  "$124,000,000". 
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Mr.  Johnson  of  Texas.  Thank  you,  Mr.  Chairman. 

Mr.  Boucher.  The  gentleman  is  recognized. 

Mr.  Johnson  of  Texas.  I  just  want  to  commend  you  also  for  this 
proposal.  I  believe  that  in  view  of  Mr.  Valentine's  comments  tibat 
some  of  those  medical  procedures  are  already  being  proposed  and 
taking  place,  and  I  think  if  s  a  marvelous  innovation  m  our  society 
and  I  hope,  with  you,  that  it  can  reduce  some  of  our  medical  costs. 

This  amendment  is  a  simple,  straightforward  amendment  which 
saves  the  taxpayers  just  $37  million.  There  are  two  agencies  that 
are  fimded  out  of  the  aid  above  the  President's  request,  NASA  and 
the  Department  of  Energy,  and  this  amendment  simply  brings  tht 
two  agencies  in  line  with  the  President's  request.  And  I  think  if  s 
a  fair  amendment  and  doesn't  jeopardize  the  effectiveness  of  either 
program  and  reduces  the  funding  level  to  the  President's  request, 
and  I  ask  for  approval.  And,  as  I  understand  it,  Mr.  Brown  has 
given  his  approval  to  this  amendment  as  well.  I  thank  you  for  that. 

Mr.  BOUCHER.  Would  the  gentleman  yield? 

I  thank  the  gentleman  for  yielding  and  commend  him  on  offering 
this  amendment,  and  I'm  also  pleased  to  urge  its  adoption. 

It  would  peg  the  authorization  levels  at  the  level  of  the  adminis- 
tration's request  for  funding  for  this  variety  of  programs  among  the 
agencies  that  will  carry  it  out,  and,  as  a  practical  matter,  that  is 
a  perfectlv  adequate  funding  level  to  accomplish  the  goals  that  we 
have  set  forth. 

The  gentleman  is  correct  in  pointing  out  that  it  will  save  money 
and  I  think  he  does  us  a  service  by  offering  that  amendment  which 
I'm  pleased  to  endorse. 

Mr.  Johnson  of  Texas.  Well,  I'd  like  to  thank  you  as  well  for 
working  with  everyone  to  make  sure  that  business  is  consfortable 
with  the  arrangement,  and  I  thank  you  for  doing  that. 

Mr.  Boucher.  Is  there  further  discussion  on  the  amendment  of- 
fered by  the  gentleman  from  Texas? 

[No  response.] 

If  not,  the  question  is  on  the  amendment.  Those  in  favor  will  say 
aye. 

Those  opposed,  no. 

The  aves  have  it,  and  the  amendment  is  agreed  to. 

The  Chair  now  recognizes  the  gentleman  from  Minnesota,  Mr. 
Grams,  for  purposes  of  offering  an  amendment. 

Mr.  Grams.  Thank  you,  Mr.  Chairman.  I  have  an  amendment  be- 
fore the  members. 

Mr.  Boucher.  The  clerk  will  report  the  amendment. 

Mr.  Grams.  I  move  that  it  be  approved  as  rerd. 

Mr.  Boucher.  The  consent  request  is  approved. 

[The  information  follows:] 
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F:\M\QRA11S\GRA1IS.016  rt.G 

Amendment  To  BLR.  1757 
Offered  By  Mr.  Grams 

Page  38,  after  line  3,  insert  the  Mowing  new  sec- 
tion: 

1  SBC.  7.  SUNSET. 

2  (a)  In  Generaju. — Except  as  provided  in  subsection 

3  (b),  the  provisions  of  this  Axjt,  and  the  amendments  made 

4  by  this  Act,  shall  expire  on  October  1,  1998, 

5  (b)  Exception. — Section  305  of  the  Hi^^x-Perform- 

6  ance  Computing  Act  of  1991,  as  added  by  section  3  of 

7  this  Act,  shall  expire  on  October  1,  1996. 


Jurw  2t.  1MKI  (11 :00  m.in.) 
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Mr.  Boucher*  Without  objection,  the  gentleman  is  recognized. 
Mr.  Grams.  Thank  you,  Mr.  Chairman. 

My  amendment,  again,  is  another  sunset  amendment  tailored  to 
mirror  the  leiigth  of  autiiorizations  under  this  bill.  While  the  ma- 
jority of  the  bill  is  authorized  through  fiscal  year  1998,  section  305 
authorizes  the  network  access  portion  through  fiscal  year  1996. 
Therefore,  this  amendment  sunsets  the  act  and  its  amendments 
made  by  this  act  at  the  end  of  fiscal  year  1998,  except  for  section 
305,  which  is  simset  at  the  end  of  fiscal  year  1996. 

Again,  I  think  this  is  to  keep  the  control  and  the  authorization 
before  this  committee  and  not  before  the  appropriators. 

Mr.  Boucher.  The  Chair  thanks  the  gentleman  and  would  an- 
nounce that  the  Chair  has  a  substitute  amendment  to  offer  to  the 
gentleman's  amendment,  and  would  ask  that  the  clerk  report  that 
substitute. 

The  Clerk.  ^'Substitute  to  the  amendment  offered  by  Mr.  Grams 
to  H.R.  1757  offered  by  Mr.  Boucher. 

^Page  38,  after  line  3,  insert  the  following  new  section: 
-SECTION  7.  SUNSET. 

**(a)  In  General. — Except  as  provided  in  subsection  (b),  no  funds 
are  authorized  to  be  appropriated  for  any  fiscal  year  after  fiscal 
year  1998  for  carrying  out  the  programs  for  which  funds  are  au- 
thorized by  this  act,  or  the  amendments  made  by  this  act. 

''(b)  Exception. — ^No  funds  are  authorized  to  be  appropriated  for 
any  Fiscal  Year  after  Fiscal  Year  1996  for  carrying  out  section  305 
of  the  High  Performance  Computing  Act  of  1991,  as  added  by  sec- 
tion 3  of  this  act.**. 

[The  information  follows:] 
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suBsrrnjTB  to  the  amesumest  offered  by  ma.  grams  to  h.r.  1757 

Offeitd  by  Mr.  Boucher 

Page  38,  after  tine  3,  inseit  the  foUowing  new  sectkn: 

1  Sec.  7  SUNSET. 

2  (t)  In  Geoeni  -Except  as  provided  in  subsection  (b),  no  funds  are  authorized  to  be 

3  appropriated  for  any  fiscal  year  after  fiscal  year  199S  for  carrying  out  the  programs  for 

4  which  funds  are  authorized  by  this  Act,  or  the  amendments  made  by  this  Act. 

5  (b)  Exception.  -  No  funds  are  authorized  to  be  appropriated  for  any  fiscal  year  after 

6  fisc?*!  year  1996  for  carrying  out  Section  305  of  the  High-Performancc  Co^^wting  Act  of 

7  1991,  as  added  by  section  3  of  this  Act. 
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Mr.  Boucher.  Yes,  thank  you  very  much. 

I  woiild  take  just  a  moment  to  point  out  that  some  genuine  po- 
tential for  difficulty  could  arise  if  the  substitute  is  not  agreed  to, 
in  that  we  all  agree  that  there  ought  to  be  reauthorization  on  a 
periodic  basis  for  programs,  but  what  could  well  happen  in  the 
event  that  there  is  some  delay  in  that  reauthorization  for  schedul- 
ing or  other  reasons  is  that  a  great  deal  of  confusion  could  result 
in  the  implementation  and  administration  of  the  program. 

What  the  amendment  does,  what  the  substitute  would  do  is  pro- 
vide for  continuity  in  the  event  that  there  was  some  delay  in  the 
authorization  for  the  program  on  an  ongoing  basis,  and  that  con- 
tinuity, I  would  argue,  is  very  much  necessary. 

We  agree  with  the  principle  that  the  gentleman  from  Minnesota 
puts  forth,  that  there  ought  to  be  a  sunset  of  the  program  at  the 
end  of  the  authorization  period.  The  continuity  between  the  first 
authorization  and  subsequent  authorizations  is  also  necessary,  and 
our  substitute  woidd  provide  for  that  continuity. 

I  woxild  hope  the  gentleman  would  find  that  acceptable,  and  I 
would  be  pleased  at  this  time  to  ask  if  there  are  other  members 
who  seek  recognition  on  this  question. 

The  gentleman  from  Pennsylvania,  Mr.  Walker. 

Mr.  Walker.  Well,  I  will  seek  recognition  primarily,  first  of  all, 
to  yield  to  Mr.  Grams  to  see  what  his  view  of  the  substitute  is. 

Mr.  Grams.  All  right,  thank  you,  Mr.  Chairman. 

Well,  I  would  respectfully  oppose  this  amendment  because,  my 
understanding  of  this  amendment,  it  would  allow  the  program  to 
continue  and  it  would  allow  it  to  go  with  the  supervision  of  the 
Federal — ^under  the  supervision  of  the  Federal  Government.  So  it 
would  keep  the  Federal  Government  involved  beyond  the  date  of 
the  bill  itself  of  1998  or  the  other  act  of  1996. 

It's  my  understanding  that  this  bill  is  a  5-year  program,  that  it 
is  set  up  to  complete  its  goal  within  the  5  years,  and  it  is  not  in- 
tended to  go  on  for  years  and  years  after  that.  So  this  would  sunset 
the  Federal  involvement  and  the  program  at  the  end  of  5  years  and 
put  it,  if  it's  going  to  continue,  into  the  private  sector.  So  I  don't 
see  anything  wrong  with  it  coming  back  to  the  committee  after  that 
5-year  period  of  time  to  have  it  reassessed  and  to  say  if  it  should 
remain  in  the  hands  of  the  Federal  Government. 

According  to  what  I  understand  in  the  bill,  that  is  not  the  intent, 
that  this  is  a  program  with  a  definite  time  in  mind  and  that  is  5 
years  for  1  and  3  years  for  the  other  part  of  the  act,  and  my  sunset 
would  abide  by  those  time  tables  set  up  and  not  allow  a  loophole 
for  the  program  to  continue  or  to  limp  along  or  for  the  Government 
to  have  remain  involved  in  this. 

Mr.  Walker.  I  thank  you  for  your  explanation,  and  I  must  admit 
that  I'm  a  little  confused  by  the  nuances  here,  too,  but  let  me  de- 
scribe it  the  way  I  think  what  the  differences  between  the  two  bills 
are  and  why  Mr.  Grams  may  be  right  in  this  case  about  not  accept- 
ing the  substitute. 

When  we're — as  we're  setting  up  this  program,  our  intent  is  to 
have  a  5-year  program.  I  mean,  this  is  supposed  to  be  a  5-year  pro- 
gram in  which  to  demonstrate  this  technology.  It  will  lead  to  the 
high  performance  computing  network. 
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Under  the  substitute  thaf s  offered,  that  program  could  go  on 
after  the  5*year  period.  All  the  substitute  says  is  that  no  funds  can 
go  to  the  program,  but  the  fact  is  that  if  there  were  previously  au- 
thorized mn&y  they  could  continue  to  be  spent  out  for  some  period 
of  time,  and  we  would  not  be  able  to  actually  terminate  the  pro- 
gram. The  program  would  continue  to  exist. 

Under  Iw.  Grams'  sunset  provision,  the  program  would  be  termi- 
nate after  the  5  years,  that  there  woxild  be  no  program  left;  there 
would  be  no  way  to  go  ahead,  to  go  on  spending  money  after  the 
5-year  period.  And  so  there  is  a  difference  here.  He  totally  termi- 
nates tne  program.  The  sunset  provision  offered  in  the  substitute 
would  allow  the  program  to  stav  in  place,  but  simply  ^would  cut  off 
the  money  for  it  at  that  point,  but  previously  authorized  money  or 

f)reviously  appropriate  monies  could  continue  to  be  spent  out  in 
ong-term  contracts. 

And  so  that's  the  nuance  difference  here,  but  it's  a  fairly  impor- 
tant nuance  if  you  think  that  the  idea  behind  sxmset  is  to  shut 
things  down  or  to  simply  shut  off  money.  In  Mr.  Grams^  case  here^ 
he  believes  if s  time  to  shut  things  down  after  the  5  years  that 
we've  allocated  for  the  program.  I  tend  to  agree  with  Mr.  Grams. 
Mr.  Boucher.  Would  the  gentleman  vield  to  me  on  that  point? 
Mr.  Waucer.  rd  be  happy  to  yield  to  the  chairman^ 
Mr.  Boucher.  I  want  to  directly  address  what  the  gentleman 
was  raising.  The  difficulty  is  a  very  practical  one,  and  that  is  that 
if  the  gentleman  from  CflOifomia— the  gentleman  from  Minnesota's 
position  prevails,  as  opposed  to  that  in  the  substitute,  if  for  some 
reason  the  programs  are  not  reauthorized  in  a  scheduled  and  time- 
ly way,  the  authority  of  agencies  to  enforce  existing  contracts  and 
to  honor  existing  obligations  would  expire  as  well.  And  it  is  simply 
not  appropriate  to  my  way  of  thinking  to  create  that  potential  for 
confusion  and  that  desp:^  of  uncertainty. 

In  either  event,  imder  the  gentleman's  approach  or  the  one  that 
I  have  proposed,  the  Appronriations  Committees  would  be  disabled 
from  making  any  additional  appropriations.  So  if  the  concern  is  to 
have  additional  funding  for  the  programs  continue,  that  would  not 
happen  in  eitiier  event. 

what  we  would  do,  however,  is  provide  for  continuity  in  terms 
of  enabling  projects  that  were  already  in  the  works  to  be  carried 
forward,  existing  contracts  to  be  carried  forward,  and  for  the  agen- 
cies to  perform  their  (rf>Ugations  under  those  contracts,  and  for 
money  tnat  was  already  in  the  pipeline  and  had  been  appropriated 
and  was  being  put  forward  in  collaborative  arrangements  and  the 
like  to  be  expended. 

In  the  event  that  the  gentleman  from  Minnesota's  position  pre- 
vails, all  of  ti^ose  authorities  would  come  to  a  halt,  and  the  poten- 
tial for  that  to  happen  might  even  tend  to  chill  the  willingness  of 
some  private  sector  participants  or  maybe  even  universities  to  par- 
ticipate in  the  pn^ams  in  the  final  years  if  it  doesn't  appear  to- 
tally certain  and  absolutely  certain  that  reauthorization  is  going  to 
occur  in  a  timely  wav. 

I  certainly  agree  that  we  ought  to  have  reauthorization  in  a  time- 
ly fashion,  but,  as  t^e  gentleman  luiows,  that  doesn't  always  occur, 
and  the  agencies  should  be  empowered  to  continue  forward  in  their 
work  in  tne  event  that  for  schediding  or  other  reasons  it  doesn't. 
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Mr.  Walker.  Well,  Mr.  Chairman,  I  think  that's  where  we're 
running  into  somewhat  of  perception  problem  here.  Our  feeHng  was 
that  the  bill  is  designed  as  a  5-year  program  and  is  supposed  to 
accomplish  its  ends  in  5  years. 

Now  if  the  intention  here  is  to  go  beyond  five  years  and  come 
back  and  reauthorize  the  programs  and  keep  them  going,  that's 
something  different  from  what  the  understanding  was  on  the  pro- 
gram. And,  in  all  honesty,  this  business  of  not  sx^  isetting  them,  but 
leaving  them  open  to  further  authorization  and  appropriation  is 
one  of  the  things  that  has  led  to  real  problems. 

We  were  told,  for  instance,  that  under  the  Rollings  centers  that 
they  were  going  to  be  spun  off  afler  a  period  of  years  and  that  the 
private  sector  is  going  to  pick  them  up.  In  most  recent  iterations 
of  those,  we  have  now  found  out  that  having  gotten  their  largesse 
of  Government  money,  they  want  to  keep  the  money  flowing  to 
them.  And  so  our  ability  to  cut  off  that  Government  money  has  be- 
come very  difficult. 

We  find  it  in  all  kinds  of  progi'ams,  that  the  appropriations  con- 
tinue even  after  the  authorization  ceases  to  exist  because  it  is  as- 
sumed that  because  they  are  there  they  deserve  to  continue  to  get 
money,  and  I  think  that  what  Mr.  Grams  is  saying  is  the  only  way 
to  shut  down  a  program  is  to  shut  down  a  program,  and  that  if, 
in  fact,  everybody  understands  the  ground  rules  from  the  outset, 
that  at  the  end  of  the  5-year  period  there  is  going  to  be  no  more 
Federal  program,  that  whatever  has  been  accomplished  is  then 
going  to  have  been  accomplished  and  we  are  going  to  move  on  from 
there,  that  his  amendment  then  should  prevail,  if  you  end  it  when 
you  end  it.  You  don't  end  it  with  the  idea  that  it  might  be  picked 
up  again  at  some  future  point,  and  I  think  that  that  is  a  real  ele- 
ment of  difference  between  the  two  approaches  that  we  have  before 
us. 

Mr.  Boucher.  Would  the  gentleman  yield  to  me  again? 
Mr.  Walker.  Sure. 

Mr.  Boucher.  We,  obviously,  could  stand  a  bit  more  time  to  look 
at  this.  And  what  I  would  like  to  propose  to  the  gentleman  is  this, 
and  propose  it  also  to  the  gentleman  from  Minnesota:  that  between 
the  time  that  this  bill  is  reported  from  committee  and  we  take  this 
measure  to  the  floor,  that  we  work  with  the  gentleman  from  Min- 
nesota and  the  gentleman  from  Pennsylvania  to  try  to  reach  agree- 
ments on  language  that  would  serve  the  purposes  that  I  think  all 
of  us  endorse,  and  that  is  the  full  effectiveness  of  this  program 
within  a  5-year  period,  and  would  not  have  the  effect  of  implying 
or  directly  providing  in  some  way  the  suggestion  of  continuing  au- 
thorization beyond  that  time,  but  leave  the  agencies  free  to  do  their 
work  and  to  fully  carry  forward  this  program  within  the  5-year  pe- 
riod. 

If  the  gentleman  from  Minnesota  would  agree  to  withdraw  his 
amendment,  we  will  pledge  our  efforts  to  work  with  him  to  achieve 
those  results. 

Mr.  Walker.  Well,  let  me  just  clarify  one  point.  The  chairman, 
before  he  left  for  his  other  meeting,  he  indicated  that  the  intention 
was  to  bring  these  up  under  suspension  of  the  rules.  That  would 
leave  us  with  some  difficulty  if  we  do  not  have  language  in  the  bill 
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on  this  subject  matter  that  coxild  then  be  worked  out  before  the  bill 
is  brought  up  on  a  suspension  calendar. 

Mr.  Boucher.  Would  the  gentleman  yield  to  me? 

Mr.  Walker.  Sure,  Td  be  happy  to  yield  to  the  chairman. 

Mr.  Boucher*  Well,  of  course,  when  we  suspend  the  rules,  we 
suspend  the  rules  and  whatever  is  in  the  text  of  the  bill  then  is 
passed,  assuming  that  two-thirds  of  the  members  vote  for  it.  And 
our  intention  would  be  to  recraft  the  text  to  be  presented  to  the 
membership  of  the  fiill  House  to  reflect  whatever  agreement  we 
achieve  in  tiie  interim  period. 

Mr.  Walker.  Well,  I  don't  have  a  problem  with  that;  I  can't 
speak,  again,  for  Mr.  Grams,  whether  or  not  that  is  acceptable  so- 
lution, either  

Mr.  Boucher.  The  gentleman  from  Minnesota. 

Mr.  Walker  [continuing].  Just  to  try  to  work  out  something  that 
would  be  more  in  line  with  him. 

Mr.  Grams.  I  could  possibly  accept  it,  but,  you  know,  the  terms 
are  still  that,  as  Mr.  Walker  had  mentioned,  that  this  program  is 
designed  to  be  a  5-year  program.  If  you're  going  to  buy  house  or 
a  construct  a  house,  if  if  s  supposed  to  be  done  by  the  1st  of  Sep- 
tember, you  expect  that  to  be  completed.  You  don't  give  your  con- 
tractor authorization  to  continue  the  program  on  for  months  and 
months  or  years,  and  you  might  have  to  come  back  and  reauthorize 
more  money. 

I  think  this  program  has  got  a  goal  in  mind.  We  have  a  5-year 
time  limit  on  it.  We  expect  the  job  to  be  completed  in  5  years.  Then 
it's  up  to  this  committee  to  come  back,  and  I  expect  this  committee 
to  act  responsibly  and  quickly.  If  they  say  the  goal  has  been 
reached  and  we  would  like  to  expand  the  scope,  and  then  reauthor- 
ize more  money,  but  not  to  continue  this  program. 

So  my  intent  on  this  is  to  follow  through  on  this  program,  to  find 
a  completion  date,  which  is  5  years.  Then  if  the  program  is  viable, 
I  think  the  committee  will  responsibly  come  back  and  reauthorize 
more  money  to  complete  it.  Otherwise,  I  would  like  to  see  this 
amendment  looked  at  in  that  perspective. 

Mr.  Boucher.  The  Chair  would  ask  the  gentleman  from  Min- 
nesota if  he  is  expressing  agreement  to  work  with  us  in  the  time 
between  now  and  the  time  that  this  measure  is  taken  up  on  the 
floor,  and  if  he  will  agree  to  that,  would  ask  that  the  gentleman 
request  unanimous  consent  that  his  amendment  be  withdrawn. 

Mr.  Grams.  If  I  can— just  a  second;  let  me  check, 

Mr.  Chairman?  Mr.  Chairman? 

Mr.  Boucher.  The  gentleman  from  Minnesota. 

Mr.  Grams.  I  would  just  like  to  guarantee  that  we  will  have  the 
opportunity  to  present  this  again  for  consideration. 

Mr.  Boucher  Well,  what  I'm  offering  to  the  gentleman  is  an  op- 
portiinity  to  work  with  him  on  achieving  language  that,  hopefully, 
would  meet  our  common  purposes.  If  the  gentleman  prefers,  we 
will  vote  on  the  amendment  today,  but  the  Chair  will  oppose  it  in 
the  event  that  that  is  the  gentleman's  desire. 

Mr.  Grams.  OK,  we  could— would  love  to  have  the  pleasure  to 
work  with  you  

Mr.  Boucher  All  right. 
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Mr.  Grams  [continuing].  In  trying  to  work  out  some  language. 
[Laughter.] 

Mr.  Boucher.  The  gentleman  asks  unanimous  consent  that  the 
amendment  be  withdrawn.  Is  there  objection? 
[No  response.] 
The  Chair  hears  none. 

Are  there  other,  members  seeking  recognition  for  purposes  of  of- 
fering an  amendment? 
Mr.  Valentine.  Mr.  Chairman. 
Mr.  VOLKMER.  Your  substitute? 

Mr.  Boucher.  Yes,  the  Chair  asks  unanimous  consent  that  the 
substitute  to  the  gentleman  from  Minnesota's  amendment  be  with- 
drawn. And  without  objection,  so  ordered. 

The  gentleman  from  Minnesota  asks  unanimous  consent  that  his 
amendment  be  withdrawn.  Without  objection,  so  ordered. 

Are  there  other  members  seeking  recognition  for  purposes  of  of- 
fering an  amendment? 

The  gentleman  from  North  Carolina. 

Mr.  Valentine.  Mr.  Chairman,  our  colleague,  Mr.  Traficant,  had 
to  be  at  another  place^  and  before  he  departed,  he  anointed  me  to 
offer  his  amendment,  which  I  do  herewith. 

Mr.  Boucher.  The  Clerk  will  report  the  amendment. 

The  Clerk.  "Amendment  to  H.R.  1757  offered  by  Mr.  Traficant." 

Mr.  Valentine.  Mr.  Chairman,  I  ask  imanimous  consent  that 
the  amendment  be  considered  as  read. 

Mr.  Boucher.  Without  objection. 

[The  information  follows:] 
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HIi.C. 


Amendment  To  HJt  1757 


Offered  By  Mr*  Traficai^ 


Page  38,  after  line  3,  insert  the  following  new  sec- 
tion: 

1    SEC.  7.  USE  OF  DOMESTIC  PRODUCTS, 


3  "Made  in  America"  Labels. — (1)  A  person  shall  not 

4  intentionally  affix  a  label  beaznng  the  inscription  of  **Made 

5  in  America",  or  any  inscription  with  that  meaning,  to  any 

6  product  sold  in  or  shipped  to  the  United  States,  if  that 

7  product  is  not  a  domestic  product. 

8  (2)  A  person  who  violates  paragraph  (1)  shall  not  be 

9  eligible  for  any  contract  for  a  procurement  carried  out 

10  with  amounts  authorized  xmder  this  Act,  or  under  any 

11  amendment  made  by  this  Act,  including  any  subcontract 

12  under  such  a  contract  pursuant  to  the  debarment,  suspen- 

13  sion,  and  ineligibility  procedures  in  subpart  9.4  of  chapter 

14  I  of  title  48,  Code  of  Federal  Regulations,  or  any  succes- 

15  sor  procedures  thereto. 

16  (b)  CtoMPUANCE  With  Buy  American  Act. — (1) 

17  Except  as  provided  in  paragraph  (2),  the  head  of  each 

18  agency  which  conducts  procurements  shall  ensure  that 

19  such  procurements  are  conducted  in  compliance  with  sec- 

20  tions  2  through  4  of  the  Act  of  March  3,  1933  (41  U.S.C. 


2 


(a)  Prohibition  Against  Fraudulent  Use  op 
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2 

1  10a  through  10c,  popa  rly  known  as  the  "Buy  American 

2  Act"). 

3  (2)  This  subsection  shall  apply  only  to  procurements 

4  made  for  which — 

5  (A)  amounts  are  authorized  by  this  Act,  or  by 

6  any  amendment  made  by  this  Act,  to  be  made  avail- 

7  able;  and 

8  (B)  solicitations  for  bids  are  issued  after  the 

9  date  of  enactment  of  this  Act. 

10  (3)  The  Director  of  the  Office  of  Science  and  Tech- 

11  nology  Policy,  before  January  1,  1995,  shall  report  to  the 

12  Congress  on  procurements  covered  under  this  subsection 

13  of  products  that  are  not  domestic  products. 

14  (c)  Definition. — For  the  purposes  of  this  section, 

15  the  term  "domestic  product"  means  a  product — 

16  (1)  that  is  manufeuitured  or  produced  in  the 

17  United  States;  and 

18  (2)  at  least  50  percent  of  the  cost  of  the  arti- 

19  cles,  materials,  or  supplies  of  which  are  mined,  pro- 

20  duced,  or  manufactured  in  the  United  States. 

21  (d)  Purchase  op  American  Made  Equipment 

22  AND  Products.— 

23  (1)  Sense  op  congress. — ^It  is  the  sense  of 

24  Congress  that  any  recipient  pf  a  grant  under  this 

25  Act,  or  under  any  amendment  made  by  this  Act, 
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should  purchase,  when  a\uilable  and  cost-^ffectrv'ef 
American  made  equipment  and  products  when  ex- 
pending grant  monies. 

(2)  Notice  to  recipients  op  assistance. — 
In  allocating  grants  under  this  Act,  or  under  any 
amendment  made  by  this  Act,  the  appropriate  agen- 
cy or  department  shall  provide  to  each  recipient  a 
notice  describing  the  statement  made  in  paragr^h 
(1)  by  the  Congress. 
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Mr.  Boucher.  And  the  gentleman  is  recognized. 

Mr.  Valentine.  Mr.  Chairman,  my  colleagues,  this  is  the  stand- 
ard Traficant  amendment  which,  as  I  looked  at  it,  I  think  it  has 
been  improved,  improved  through  the  years,  and  so  we  get  the  best 
of  both  worlds.  We  get  to  vote  on  it  without  having  to  hear  his  ar- 
guments. [Laughter  J 

Mr.  Boucher.  Is  there  further  

Mr.  Valentine.  I  yield  back  the  balance  of  my  time. 

Mr.  Boucher.  Is  there  further  discussion  on  the  amendment  of- 
fered by  the  gentleman  from  North  Carolina? 

The  gentleman  from  Pennsylvania. 

Mr.  Walker.  Mr.  Chairman,  this,  as  I  understand  it,  is  the  same 
exact  language  that  we've  adopted  before  that  has  a  lot  of  safe- 
guards in  it  that  says  that  we  really  don't  have  to  do  what  the 
amendment  says,  but  I  do  want  to  raise  one  point  of  caution,  when 
we're  going  into  these  very  high  technology  areas  and  we're  devel- 
oping a  new  system  here. 

The  fact  is  in  a  global  economy  there  may  be  things  in  that 
worldwide  economy  that  we  might  want  to  use  as  a  part  of  a  high 
performance  computing  network.  When  we  start  talking  about  pre- 
cluding any  of  those  goods  from  coming  into  the  network,  we  are 
probably  undermining  our  own  ability  to  do  some  of  the  real  work 
that  we  v/ant  to  have  it — that  achieves  good  things  for  the  country. 
And  so  this  is  not  as — this  is  not  as  innocuous  an  amendment, 
given  where  we  are  headed  with  this  bill,  as  it  sometimes  is  with 
other  kinds  of  measures  that  we're  passing. 

And  I  just  raise  a  note  of  caution  that  while  this  language  prob- 
ably is  not  going  to  do  any  particular  harm,  that  to  go  beyond  this 
language  and  adopt  this  attitude  about  the  high  performance  com- 

1)utmg  network  would  be,  I  think,  extremely  harmful  to  us  in  the 
ong  term  of  developing  a  network  that  has  the  whole  aura  of  glob- 
al competition  encompassed  within  it. 

And  I  don't  have  any  objections  to  the  amendment  here,  but  I 
would  hope  we  would  give  some  thought  to  the  nature  of  what 
we're  doing  here  and  its  potential  impact  on  our  ability  to  do  the 
kind  of  science  that  we  really  want  done  in  high  performance  com- 
puting. 

Mr.  Boucher.  Would  the  gentleman  yield  to  me? 
Mr.  Walker.  Sure. 

Mr.  Boucher.  I  share  many  of  the  gentleman's  concerns,  and  we 
have  looked  at  the  Traficant  amendment-Valentine  amendment 
very  carefully  with  those  concerns  in  mind.  It  really  doesn't  go  be- 
yond existing  law  in  terms  of  what  is  required,  in  terms  of  Buy 
America  provisions.  It  also  is  couched  in  terms  of  the  reasonable 
availability  of  the  products  that  are  necessary  from  domestic 
sources,  giving  leeway  to  purchase  from  foreign  sources  in  the 
event  that  that  availability  is  not  assured. 

And  while  I  think  the  gentleman  very  correctly  points  out  the 
need  that  will  obviously  exist  in  manv  cases  to  rely  on  foreign 
sources  for  these  items,  I'm  comfortable  in  reporting  that  this 
amendment  provides  the  leeway  to  do  that. 

Mr.  Walker.  I  thank  the  chairman. 

My  main  concern  is  that  we  have  had  a  couple  of  amendments 
added  on  the  floor  in  recent  months  to  other  pieces  of  legislation 
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that  basically  build  upon  the  Traficant  language  and  went  well  be- 
yond that,  that  literally  begin  to  shut  us  out  of  global  markets  in 
terms  of  deiding  in  these  areas,  and  that" s  where  I  have  my  real 
concern. 

Thank  you,  Mr.  Chairman. 

Mr.  Boucher,  The  gentleman  from  California. 

Mr.  ROHRABACHER.  Yes,  Mr.  Chairman,  another  part  of  this 
whole  equation  of  Buy  American — and  I  generally  thiiJc  Mr.  Trafi- 
cant is  on  target;  you  know,  if  we're  going  to  buy  a  certain  number 
of  cars  and  there's  an  American  tire  company  that  can  sell  the 
tires,  well,  lefs  try  to  give  the  business  to  the  Americans.  I  mean, 
that  makes  sense  to  me. 

But  when  we're  talking  about  high  technology,  let  us  note  that 
we  have  companies  that  are  trying  to  sell  high  technology  systems 
overseas  as  well,  and  for  us  to  say  we're  going  to  set  up  a  major 
communications  and  electronics  system  in  the  United  States  and 
we're  sending  the  signal  to  people  overseas  that  we  are  only  going 
to  use  American  products  if  we  can  get  away  with  it,  the  fact  is 
those  other  coimtries  are  going  to  be  setting  up  their  systems  and 
they're  going  to  faced  with  choices  of  buying  American  products  or 
not,  and  we  could  well  be  giving  an  excuse  to  foreign  nations  not 
to  buy  America's  electronic  products  if  we  have  this  same  type  of 
restriction  placed  on  our  decisionmaking.  And  I  think  it's  a  vezy 
bad  precedent  and  could  cost  America  megadollars. 

Mr.  Boucher,  Is  there  further  discussion  of  the  amendment  of- 
fered by  the  gentleman  from  North  Carolina? 

[No  response.] 

If  not,  the  question  is  on  the  amendment.  Those  in  favor  will  say 
aye. 

Those  opposed,  no. 

In  the  opinion  of  the  Chair,  the  ayes  have  it.  The  ayes  have  it, 
and  the  amendment  is  agreed  to. 

Are  there  other  members  who  seek  recognition  for  purposes  of  of- 
fering an  amendment? 

[No  response.] 

The  Chair  recognizes  the  gentleman  from  Pennsylvania. 

Mr.  Walker.  Mr.  Chairman,  I  move  the  committee  report  the 
bill,  H.R.  1757,  with  an  amendment  and  instruct  the  staff  to  pre- 
pare the  legislative  report  and  make  technical  and  conforming 
amendments,  and  that  the  chairman  take  all  steps  to  bring  the  bill 
before  the  House  for  consideration. 

Mr.  Boucher.  Is  there  discussion  on  the  motion? 

[No  response.] 

If  not,  the  question  is  on  the  motion  of  the  gentleman  from  Penn- 
sylvania. Those  in  favor  will  say  aye. 
Those  opposed,  no. 

The  ayes  appear  to  have  it.  The  v^yes  have  it,  and  the  bill  is  re- 
ported in  accordance  with  the  gentleman's  instructions. 

There  being  no  further  business  to  come  before  this  committee, 
this  session  is  adjourned,  subject  to  the  call  of  the  Chair. 

[Whereupon,  at  12:18  p.m.,  the  committee  adjourned  subject  to 
the  call  of  the  Chair.] 
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before  the 

Committee  on  Science,  Space,  and  Technology 
Subccmmittee  on  Science 

Hearings  on  H.R.  1757 

11  May  1993 


Mr.  Chairman,  thank  you  for  this  opportunity  to  present  testimony  on  the 
High  Performance  Computing  and  High  Speed  Networking  Applications  Act 
of  1993,  H.R.  1757.  My  name  is  Roberta  Baistad  Miller,  I  am  a  scientist  and  the 
Chief  Executive  Officer  of  the  Consortium  for  International  Earth  Science 
Information  Network  (CIESIN,  pronounced  "season"). 

CIESIN  is  a  national,  non-profit  research  and  applications  consortium  of  six 
uiuversities  and  a  research  institute,  including  the  University  of  Michigan, 
Michigan  State  University,  the  University  of  Maryland  at  College  Park, 
Polytechnic  University  of  New  York,  Saginaw  Valley  State  University,  Utah 
State  University,  and  the  Environmental  Research  Institute  of  Michigan.  In 
addition,  CIESIN  works  closely  with  the  National  Center  for  Geographic 
Information  &  Analysis  at  the  University  of  California  at  Santa  Barbara 
(UCSB).  UCSB  is  represented  by  an  At-Large  Member  of  our  Board  of 
Trustees. 

CIESIN  was  formed  in  1989  to  respond  to  Public  Law  101-144,  which  directed 
a  study  of  the  current  and  planned  programs  for  government-wide  Earth 
monitoring  systems.  CIESIN  is  an  agency-neutral  program  that  specializes  in 
the  access  and  integration  of  Earth  and  human  science  information  across 
agency  missions  and  scientific  discipUnes.  CIESIN  is  privileged  to  be 
fulfilling  this  congressional  directive  through  the  continued  support  and 
vision  of  our  National  Aeronautics  &  Space  Administration,  the  US 
Environmental  Protection  Agency,  the  US  Department  of  Agriculture,  the 
Department  of  Defense,  and  the  Office  of  Science  &  Technology  Policy. 

I  am  particularly  pleased  to  describe  for  the  Committee  the  activities  of  my 
organization  which  was  founded  to  extend  U.S.  leadership  in  a  specialized 
high-performance  computing  and  commimication  application.  The  CIESIN 
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initiative  was  created  by  Congress  in  1989  to  exploit  advanced  distributed- 
network  technologies  that  enable  the  linking  of  diverse  data  and  information 
sources  into  a  single,  transparent,  "digital  library." 

It  is  my  purpose  here  today  to  comment  on  H.R.  1757  in  light  of  CIESIN's 
efforts.  We  are  proud  of  CIESIN's  achievements  and  are  grateful  for  the 
opportunity  to  share  our  experience  in  confronting  several  vexing 
information  management  and  research  productivity  problems.  We  believe 
the  principal  project  activities  which  CIESIN  is  executing  today,  are 
meritorious  examples  of  the  applications  which  H.R.  1757  seeks  to  foster  and 
promote. 

The  following  provides  CIESIN's  views  on  H.R.  1757  section  by  section,  and 
provides  relevant  examples  of  CIESIN's  work  in  the  cited  areas.  We  hope 
that  our  experience  will  assist  the  committee  in  broadening  support  for  this 
enormously  important  legislation.  We  are  also  pleased  to  respectfully  offer 
several  recommendations  on  how  the  bill  nught  be  strengthened,  based  upon 
our  initial  findings  as  an  information  networking  initiative. 

The  CIESIN  Initiative 

The  CIESIN  initiative  is,  by  any  reasoned  definition,  a  high  performance 
computing  and  high  speed  networking  application  to  make  global  change 
science  information  accessible  and  useful  in  the  service  of  scientists,  policy 
makers,  applied  users,  the  educational  community,  and  the  public.  The 
Congress  and  the  Executive  Branch  tasked  the  CIESIN  organization  to 
demonstrate  how  a  high  performance  computing  and  associated 
telecommunications  networks  could  be  used  to  electronically  link  Earth  and 
human  science  data  and  information  resources  and  make  it  more  accessible 
and  useful. 

Objectives  of  the  CIESIN  initiative  are  to  solve  the  challenges  posed  by 
sharing  heterogeneous  scientific  data  and  information;  enabling  access  and 
use  of  data  and  information  by  a  diverse  community  of  potential  users;  and 
promoting  the  understanding  of  integrated  global  change  information.  Our 
objectives  are  to  make  this  data  seamlessly  accessible  from  a  user  friendly 
directory,  and  to  make  the  high  level  of  complexity  in  advanced  computer 
and  telecommunications  transparent  to  the  user.  The  international  earth 
science  network  which  my  organization  is  building  is  dedicated  to  promoting 
a  greater  understanding  and  a  broader  consensus  on  one  of  the  greatest 
challenges  of  modern  times:  understanding  the  impact  of  humankind  on  our 
global  habitat. 

I  am  pleased  to  report  to  the  Committee,  that  after  more  than  three  years  of 
work,  the  consortium  has  made  substantial  progress  in  realizing  the 
objectives  of  its  congressional  mandate.  I  believe  that  our  experience  strongly 
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endorses  and  validates  the  purpose  and  goals  of  H.R.  1757.  Further,  I  submit 
that  the  CIESIN  initiative  is  today  developing  several  of  the  key  appHcations 
which  H.R.  1757  articulates.  We  beUeve  these  developments  are  deserving  of 
the  support  of  the  Committee.  H.R.  1757  should  instimtionalizp  fhP 
congressional  CIESIN  initiative  as  a  consistent  and  supporting  nmpram 
within  the  framework  of  this  watershed  legislati^ 

CIESIN  Applications  in  Action 

The  House  Committee  on  Science  and  Technology  was  one  of  the  first  to 
identify  the  national  importance  of  developing  a  high-speed  computing  and 
communications  network.  The  work  of  the  Committee  culminated  in  the 
enactment  of  the  High  Performance  Computing  Program  and  the  National 
Research  and  Education  Network  in  1991.  The  Committee  is  to  be 
commended  for  its  leadership  in  recognizing  and  acting  upon  the  potential  of 
advanced  computing  and  telecommunications  technologies  which  are  critical 
to  the  continued  econonuc  preeminence  of  our  Nation. 

The  "National  Challenges"  to  be  addressed  in  the  High  Performance 
Computing  and  Communications  Program  promise  to  serve  the  national 
economy,  national  security,  education,  and  the  global  environment. 
However,  it  has  now  become  evident  that  technology  and  networking 
advances  from  this  Program  can  and  should  be  combined  with  applications  to 
address  critical  national  problems.  Then  Sen.  Albert  Gore,  Jr.  summed  this 
up  quite  well: 


"All  I  telecommunications  companies}  are  regulated  by 
vague,  outdated,  conflicting,  constantly  changing  government 
telecommunications  policies.  The  result  is  that  the  private 
sector  hesitates  to  jump  m  attd  tnake  the  investment.  face 
the  classic  chicken  and  egg'  dilemma.  Because  there  is  no 
network,  there  is  no  apparent  demand  for  the  network;  because 
there  is  no  dematid,  there  is  no  network." 


Scientific  American. 
September  1991,  p  153. 

By  creating  applications,  or  embracing  those  underway  through  initiatives 
such  as  CIESIN,  we  can  more  productively  and  economically  address 
important  national  concerns,  and  our  country  can  immediately  apply  the 
fruits  of  the  network  in  the  service  of  the  national  economy,  national 
security,  education  and  the  global  environment. 

H.R.  1757  is  a  tribute  to  the  foresight  and  leadership  of  the  Chairmen 
Boucher,  Brown,  and  Valentine,  the  other  16  original  cosponsors  of  the  bill, 
and  the  Committee  on  Science,  Space,  and  Technology.  This  bill  would 
establish  an  interagency  appHcations  program  to  be  coordinated  by  the  White 
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House  across  the  federal  agencies.  The  applications  are  designed  to  be 
accessible  and  usable  by  all  persons  in  the  United  States,  in  the  fields  of 
education,  libraries,  health  care,  and  other  fields. 

The  area  of  "global  environment/'  is  a  featured  component  of  the  HPCC.  It 
should  also  be  featured  as  an  authorized  application  program  in  H.R.  1757. 
Global  change  is  a  critical  national  and  international  concern  as  reported  by 
the  Congress,  the  Office  of  Technology  Assessment,  and  the  National 
Academy  of  Sciences.  Also,  because  of  the  enormity  of  the  data  required  to 
conduct  scientific  research  and  the  complexity  of  analytical  systems  required 
to  support  policy  makers,  global  environmental  change  is  clearly  one  of  the 
most  challenging  applications  for  the  HPCC. 

Within  this  context,  we  recommend  that  H.R.  1757  be  amended  to 
incorporate  CIESIN  as  an  application  of  the  principles  set  forth  in  this  bill  in 
the  area  of  global  environmental  change  data  and  information. 

Interagency  Coordination 

One  of  the  great  deficiencies  of  interagency  coordination  efforts  is  the  lack  of 
ability  of  the  coordinating  entity  to  control  the  purse  strings,  that  is,  the  actual 
program  efforts  of  the  participating  agencies.  Because  of  this  lack  of  real 
power  over  the  participating  agencies,  the  coordination  role  often  translates 
into  a  reporting  shop,  which  simply  collates  information  provided  by  the 
agencies  and  develops  program  plans  which  lack  confidence  in  their  linkage 
to  realistic  funding  and  authority.  While  such  planning  efforts  are  extremely 
important,  they  lack  the  critical  resources  to  make  them  feasible  as  proposed. 

Coordinating  offices  have  served  as  a  means  for  agency  representatives  to  get 
together  to  discuss  what  they  are  doing  in  support  of  broader  national 
missions.  While  this  is  important,  it  is  far  less  significant  in  molding  a  truly 
national  program  in  the  service  of  goals  set  forth  by  Congress.  The  success  of 
the  Federal  Coordinating  Council  on  Science,  Engineering,  and  Technology 
(FCCSET)  as  an  organizing  process  for  the  US  Global  Change  Research 
Program  has  been  remarkable.  The  coordinating  role  needs  the  strength  of  the 
discretionary  budget  authority  to  ensure  that  the  needs  of  the  cross-cutting 
program  can  be  met.  We  believe  that  however  responsive  the  participating 
agencies  are,  there  are  gaps  in  s:  ission  orientation  that  need  special 
discretionary  treatment  to  mitigate  It  has  been  CIESIN's  experience  in 
making  global  change  information  accessible  across  agency  missions  suggests 
that  the  Committee  should  consider  giving  the  OSTP  real  authority  to  mould 
the  national  program  it  is  expected  to  coordinate. 

Based  on  these  observations,  it  is  therefore  recommended  that  consideration 
be  given  to  amending  Section  304  of  the  bill  to  give  OSTP  approval  authority 
over  the  relevant  budgets  of  the  participating  federal  agencies,  which  are 
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reported  as  part  of  the  program.  The  agency  budgets  could  be  submitted  to 
UbTF  prior  to  the  agency's  submission  to  Office  of  Management  and  Budget. 
This  IS  an  important  distinction  from  the  current  OMB  cross-cut  preparation 
i?r.V?^  5      '  is  at  parity  with  other  participating  agendes.  The 

CEES  does  coordinate  the  National  Global  Change  Program  budget  cross-cut 
pnor  to  review  by  the  cognizant  OMB  staff.  However,  it  remains  unclear  in 
the  proposed  H.R.  1757  whetiier  such  a  cross-cut  will  be  evoked  oi-  as 
anTbudg?^"*  ^^"^^  ^^^"^       integrated  program  requirements 

A  mechanism  could  be  specified  for  resolving  disagreements  between  any 
participating  agency  and  the  OSTP  in  the  same  manner  as  is  done  for  OMB 
disputes.  In  the  alternative,  consideration  should  be  given  to  auti\orizing  ti\e 
appropriation  of  the  full  program  budget  to  the  OSTP,  which  would  allocate 
the  appropriate  amounts  to  the  participating  agencies.  This  would  increase 
the  control  and  significance  of  the  OSTP  coordination  role.  In  the  legislative 
sense,  such  an  authorization  could  be  in  addition  to  the  separate  agency 
authorizations  made  in  other  committees  pursuant  to  their  jurisdiction  over 
the  individual  agencies. 

Applications  for  Government  Information 

The  bill  provides  for  applications  for  government  information.  CIESIN  was 
created  with  government  information  in  mind,  principally  earth  and  human 
science  information  important  to  global  change  issues.  The  CIESIN  mission 
involves  federal,  state,  private,  and  international  data  resources.  CIESIN's 
focus,  however,  is  Earth  and  human  science  data  and  information,  a 
complementary  and  narrower  focus  than  that  proposed  in  section  311  of  the 
bill. 

CIESIN  is  helping  to  establish  and  implement  the  Global  Change  Research 
Information  Office  (GCRIO)  created  by  Congress  in  the  Global  Change 
Research  Act  of  1990,  P.L.  101-606.  This  office  has  substantial  responsibilities 
for  dissemmating  global  change  data  and  information  throughout  the  world 
This  office  IS  a  clearinghouse  which  requires  linkage  to  every  federal  agency 
participating  in  the  national  global  change  program.  The  GCRIO  is  designed 
to  be  responsive  to  inquiries  concerning  the  US  research  program,  including 
the  mitigation  and  adaptation  components.  The  latter  comprises  the  breadth 
of  environmental  technologies  development  supported  by  the  federal 
government  (e.g.,  pollution  prevention,  waste  minimization,  energy 
efficiencies).  The  GCRIO  response  to  public  and  industry  inquiry  is  an 
essential  contribution  to  US  competitiveness  in  the  environmental 
*K^^^?ic?Kf  "^^^^^^Pl^ce-  With  regard  to  H.R.  1757.  the  GCRIO.  coupled  wifh 
the  CIEbIN  directory  and  infnnm;>Hnn  gateway  capabilities,  is  a  running  star^ 
in  the  reahzation  of  the  prototype  "FpJ^ral  Information  Locatnr''  HP<;rrihpH 
?gC-  311,  p^rt  k).    Wfi  vrge  the  Committee  to  take  note  of  fhP  PTRgj^^ 
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developments  and  to  consider  directing  that  these  be  considered  in  the 
prototype  projects  authorized  in  1757. 

I  am  pleased  to  report  to  you  one  of  the  most  relevant  examples  of 
improving  access  to  government  information  of  which  we  are  aware.  I  invite 
your  attention  to  our  proposal  for  a  Large  Scale  Population  and 
Environmental  Analysis  initiative.  This  would  provide  a  qualitatively  new 
level  of  access  to  data  about  population  (demographics)  and  associated 
environmental  factors  m  the  United  States.  The  data  would  be  available  both 
directly  and  most  importantly,  through  appropriate  simple  analysis 
capabilities. 

Nearly  $2.7  billion  is  spent  on  the  U.S.  census  each  decade.  This  formidable 
budgetary  commitment  falls  out  of  public  view  very  quickly.  However  the 
resultant  data  are  crucial  for  the  study  of  the  human  interactions  with  the 
environment.  As  a  Nation,  we  must  find  ways  to  fully  utilize  the  costly  data 
in  the  public  service.  We  believe  we  are  well  along  that  path  at  QESIN. 

The  foundation  for  an  application  we  are  now  offering  initial  access  to  in  our 
consortitun  is  based  upon  the  Explore  (statistical  tabulations)  and  Extract  (data 
subsetting)  software  and  the  collection  of  data,  including  the  1940  through 
1990  Public  Use  Microdata  Samples  from  the  U.S.  Census.  CIESIN  has  these 
data  and  applications  available  on-line  and  we  are  expanding  to  include  other 
data  (including  remote  sensed  data)  relevant  to  environmental  analysis. 

An  example  of  the  use  of  the  Explore  software  is  illustrated  with  the  1990 
census  1%  sample  of  the  U.S.  population.  This  is  a  data  collection  of  about  1.3 
Gigabytes  (1.3  billion  bytes)  in  size.  In  past  years  few  have  analyzed  these  data 
because  even  today,  running  on  the  fastest  mainframe  applications,  it  takes 
an  hour  or  more  to  complete  one  analysis  run,  with  associated  high  cost.  The 
Explore  software  provides  for  interactive  access  to  these  data,  with  response 
times  that  are  well  under  a  minute.  One  analyst,  who  had  been  among  the 
most  skeptical,  now  uses  it  frequently  and  refers  to  it  as  "Nintendo©  for 
researchers". 

These  improvements  in  accessibility  and  performance  are  possible  because  we 
currently  rim  Explore  and  Extract  on  a  loosely-coupled  cluster  of  eight 
processors,  using  **parallelization".  Our  parallel  configuration  is  itself  a 
leading  edge  technology  application^  but  we  are  not  satisfied  with  that  level  of 
service.  We  are  exploring,  with  colleagues  at  the  NSF  Supercomputer  Center 
at  Cornell  University,  the  porting  of  Explore  to  a  larger  server,  and 
eventually  to  others  of  the  massively  parallel  systems  at  the  national 
supercomputer  centers  (San  Diego,  Urbana-Champaign,  or  Pittsburgh). 
Similarly,  we  are  planning  for  the  distributed  execution  of  Explore  which 
should  improve  execution  speed,  bringing  the  application  -  and  hence  the 
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data  -  within  fhe  technical  reach  and  budget  of  research  teams  across  the 
country. 

H-R-  1757  seeks  a  balanced  application  of  high-performance  computing  and 
high-speed  networking.  Within  the  context  of  population  studies  and 
demographic  data  development  activities,  we  are  intrigued  and  excited  about 
our  efforts  to  demonstrate  the  value  of  the  advanced  information 
infrastructure  through  real  applications.  We  believe  cur  applications  place  a 
special  emphasis  on  short  response  delays  in  the  network,  as  much  as  the 
requirement  for  sheer  bandwidth.  Our  proposed  combination  of  Distributed 
Computing  Environment  (DCE),  Asynchronous  Transfer  Mode  based 
networking,  and  parallelism  provides  key  technology  for  breakthrough 
applications. 

To  this  end,  CIESIN  is  exploring  partnerships  for  implementation  of 
elements  of  a  testbed  for  the  national  information  infrastructure.  We  have 
entered  discussions  with  several  institutions  dedicated  to  placing  a 
nationwide,  high  performance  distributed  computing  and  network 
communications  testbed  on  line  by  late  calendar  year  1993.  It  is  important  to 
note  that  industry  participants  in  a  testbed  under  consideration  have 
expressed  willingness  to  subsidize  the  deployment  and  operation  of  the 
demonstration  infrastructure,  in  consonance  with  the  public/private 
partnership  cost-sharing  objectives  set  forth  at  section  306(a). 

Another  very  important  venue  in  which  CIESIN  is  developing  federal  locator 
and  related  navigation  aids  is  the  interagency  Terrestrial  Ecosystems  Regional 
Research  &  Analysis  (TERRA)  Laboratory  hosted  at  Fort  Collins,  Colorado. 
TERRA  is  a  prime  example  of  a  regional  research  and  analysis  initiative 
which  is  multi-agency,  requires  active  participation  of  state  and  local 
governments,  as  well  as  business,  industry,  academic  institutions,  and  private 
land  owners.  TERRA  is  an  interagency  effort  designed  as  an  open, 
collaborative  laboratory  to  develop  and  deliver  tools  and  methodologies  for 
the  analysis  of  interactions  among  people,  land,  and  natural  resources. 
TERRA  will  only  succeed  if  it  is  able  to  exploit  a  rich  regional  reserve  of  off- 
site  collaborators.  A  broadband  Information  Highway  is  a  crucial,  enabling 
technology  to  effect  this  success. 

CIESIN  is  involved  in  the  planning  and  data  resources  development  for  one 
of  TERRA'S  initial  testbed  activities  which  concerns  the  sustainability  of  the 
Rio  Grande  Basin.  CIESIN  is  working  with  data  providers  from  Colorado 
through  New  Mexico,  cooperating  with  research  and  data  centers  as  diverse 
as  the  Jornada  Experimental  Range  in  Las  Cruces  to  the  EROS  Data  Center  in 
Sioux  Falls.  The  need  for  interoperability  and  network  services  reaching 
these  disparate  data  providers  and  coUabt  rating  researchers  is  crystal  clear. 
The  implementation  of  H.R.  1757,  section  311,  subsection  (b)(1)  is  an 
important  response  to  this  interagency,  intergovernmental  need. 
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Toward  Nil  Implementation 

In  our  deliberations,  we  have  labored  over  the  ways  in  which  a  low-cost  Nil 
capability  might  be  exploited  to  support  the  national  interest  in 
understanding  the  policy-relevant  human  dimensions  of  global 
environmental  change.  We  looked  at  our  current  federal  agency  projects  and 
extrapolated  to  the  near  future.  What  we  saw  was  an  exciting,  highly 
productive,  interactive,  multimedia  network  service  linking  the  intellectual 
centers  of  common  study,  inter-regionally,  then  inter-nationally. 

Currently.  CIESIN  supports  the  EPA  in  several  regional  program  needs, 
examining  how  future  sources  of  environmental  information,  including 
satellite  observations,  can  be  applied  to  EPA  programs,  such  as  those 
embodied  in  the  Chesapeake  Bay  Program  Office;  Great  Lakes  National 
Program  Office;  and  the  Mexico-US  Border  region,  increasingly  significant 
given  the  North  American  Free  Trade  Agreement,  to  name  only  a  few. 
Under  our  current  FY  1993  program  plan,  we  will  be  developing  regional 
environmental  information  systems  for  each  of  these  key  study  areas. 

The  commonality  among  the  analytic  tools,  geographic  information  systems, 
and  data  structures  in  each  of  these  regions  is  obvious.  The  Great  Lakes 
region  is  a  much  studied,  bi-national,  multi-ecosystem  laboratory,  uniquely 
valuable  for  understanding  regional  causes  and  effects  of  global 
environmental  change.  The  Great  Lakes  Commission  was  formed  by  the 
Great  Lakes  Compact  of  1955,  and  is  implemented  in  legislation  by  the  eight 
states  with  borders  on  the  Lakes:  Illinois,  Indiana,  Michigan,  Minnesota,  New 
York,  Ohio,  Pennsylvania,  and  Wisconsin.  The  GLC  is  in  the  early  stages  of 
implementing  the  Great  Lakes  Information  Network,  which  would  link 
various  member  and  observer  institutions. 

In  this  fiscal  year,  CIESIN,  in  consultation  with  the  EPA  Great  Lakes  National 
Program  Office,  will  define  and  develop  a  Great  Lakes  regional 
environmental  information  system  for  the  EPA.  CIESIN  will  serve  as  the 
primary  point  of  access  to  Great  Lakes  Information  Network  data  and 
information  for  those  outside  of  the  Great  Lakes  region.  CIESIN  will  work 
with  the  GLC  and  others  to  develop  and  host,  at  CIESIN,  a  large 
interdisciplinary  database  of  data  sets  and  related  contextual  information  for 
the  whole  Great  Lakes  region,  including  Canada.  The  GLC  will  assist  CIESIN 
in  obtaining  major  policy  documents  from  the  International  Joint 
Commission  to  add  to  the  database.  This  will  allow  investigators  to  easily 
access  data  for  any  part  of  the  region,  across  state  and  international 
boundaries.  ^ 

The  GLC  has  received  support  from  Ameritech,  Inc.,  the  telecommunications 
regional  operating  company  serving  most  of  the  Great  Lakes  states.  This 
support  is  manifested  as  no-cost  circuit  connectivity  to  link  partner 
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Commission  organizations  within  the  Great  Lakes  Information  Network. 
This  is  a  public/private  partnership  with  the  promise  of  expanding  to  the 
scale  of  other  proposed  national  information  infrastructure  testbeds.  CIESIN 
will  be  a  cooperator  in  this  initiative.  We  would  like  to  see  this  effort  be 
replicated  in  the  east  as  we  proceed  with  development  of  the  regional 
environmental  information  system  for  the  EPA  Chesapeake  Bay  Program 
Office.  The  governments  of  Virginia,  Maryland,  Pennsylvania,  and  District  of 
Columbia  have  a  great  stake  in  the  success  of  this  long-term  program.  Our 
vision  would  have,  for  example.  Bell  Atlantic,  a  regional  operating  company, 
qualitatively  match  the  contribution  of  Ameritech  in  the  Great  Lakes  and 
AT&cT  or  Pacific  Bell  in  the  west. 

An  interlocking  grid  of  cooperating,  interoperable  regional  information 
systems  would  benefit  the  policy-making  and  natural  resource  management 
communities.  All  of  the  participating  entities  would  agree  to  deploy  the 
leading  optical  switching,  optical  fiber  cable  systems,  in  an  effort  to 
demonstrate  scaleable,  high-speed  networking. 

In  the  west,  CIESIN  is  reviewing  related  regional  network  plans  with  the 
Presidio  Consortium  on  Global  Change.  This  consortium  is  dedicated  to 
environmental  education  and  is  in  the  earliest  stages  of  organizing  and 
strategic  planning.  With  membership  including  several  Uj;iiversity  of 
California  campuses,  Stanford  University,  San  Francisco  State  University,  and 
industry  partners,  the  Presidio  group  is  likely  to  look  toward  expansion  of  the 
California  Research  &  Education  Network  (Cal-REN)  as  the  basis  of  its  effort 
to  demonstrate  high  speed  networking.  Pacific  Bell  is  a  prime  industry 
p2U'tner  in  Cal-REN,  which  is  deploying  a  spectrum  of  technologies  from  low- 
end  Integrated  Services  Digital  Network  to  the  high-end.  Asynchronous 
Transfer  Mode  environment  in  which  CIESIN  is  already  operating.  CIESIN 
will  continue  to  explore  substantive  demonstration  project  opportunities 
which  would  draw  upon  our  collaboration  with  the  Presidio  Consortium. 

These  interactions  are  called  to  your  attention  to  indicate  that  we  are  actively 
engaged  in  the  public/ private  partnerships  proposed  in  H.R.  1757,  and  to 
recommend  that  these  ventures  should  be  explicitly  encouraged  in  the  bill,  to 
foster  implementation  of  the  necessary  inter-regional  infrastructure,  the 
essential  precursor  to  the  international  information  infrastructure  (P). 

Intenutional  Projects  and  Prototypes 

It  is  our  belief  that  the  Committee  should  consider  an  additional  component 
of  the  bill  to  foster  international  demonstration  projects  and  applications 
development.  The  absence  of  such  a  specific  section  in  the  bill  forfeits  the 
opportimity  to  promulgate  the  standards,  and  hence  capture  the  market  for 
our  advanced  telecommunications  and  computing  industries.   History  has 
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shown  that  early  promulgation,  aggressive  product  impro /ement,  and 
vigilant  user  services  often  result  in  de  facto  standards  adoption. 

Encouraging,  through  a  specific  project  direction,  the  development  of  an 
international  network  access  prototype  within  section  310,  subsection  (c)  of 
the  bill  is  recommended.  We  believe  it  will  strengthen  U.S.  competitiveness 
in  both  the  information  technology  market  segment  and  in  the  value-added 
to  the  environmental  engineering  and  research  segments  which  would 
benefit  from  the  global  reach  of  the  information  infrastructure. 
Public/ private  partnerships  should  be  fostered  to  this  end. 

Applications  for  Education 

Teacher  Information  Support  Network.  H.R.  1757,  sec.  308  authorizes 
applications  for  education.  CIESIN  has  been  conducting  similar  activities 
since  1991.  CIESIN's  Teacher  Information  Support  Network  (TISN)  was 
composed  of  a  partnership  among  universities  and  other  educational 
institutions.  Participants  were  Ball  State  University,  East  Tennessee  State 
University,  Saginaw  Valley  State  University,  Western  Illinois  University, 
Youngstown  State  University,  Illinois  State  Board  of  Education,  Michigan 
Department  of  Education,  the  North  Carolina  Department  of  Public 
Instruction,  and  middle  schools  in  each  of  the  6  states  represented. 

The  goal  of  the  1991  TISN  efforts  was  to  examine  the  effectiveness  of  distance 
learning  technology  in  transferring  information  on  global  change  issues.  A 
three-day  workshop  was  held  with  year-long  follow-up  activities  which 
focused  on:  transferring  information  on  fresh  water  issues  to  middle  school 
teachers  and  providing  middle  school  teachers  with  an  understanding  of  how 
to  use  distance  learning  technology. 

An  important  element  of  the  TISN  which  is  germane  to  the  high  speed 
networking  environment  is  that  CIESIN  prepared  detailed  compilations  of 
state  and  local  legislation  and  environmental  protection  regulations,  satellite 
and  airborne  imagery,  other  space-based  measurements,  and  tabular  data  of 
the  region  under  study.  These  data  were  retrieved  and  reformatted  from 
national  data  resources  within  the  federal  agencies,  and  were  brought  to  bear 
on  regional  and  local  problem  identification,  analysis,  and  assessment.  The 
participating  children  and  their  teachers  benefited  from  the  substantial 
investment  in  our  national  data  infrastructure,  applying  it  to  local 
environmental  challenges  which  they  must  understand  before  they  can  act  as 
informed  decision  makers. 

Our  pilot  project  employed  domestic  satellite  capacity  and  the  broadcast 
production  studio  facilities  of  participating  academic  institutions  for  the  real- 
time two  way  audio  and  the  one-way  video  broadcast.  In  this  instance,  subject 
matter  experts  from  federal,  state,  and  local  governments,  industry,  and 
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academia  were  linked  in  the  now  familiar  "electronic  town  hall"  setting.  If 
the  national  high-speed  network  -  the  information  highway  -  were  in  place, 
the  cost  of  data  delivery,  the  capacity  to  support  real-time  interactive 
manipulation  and  browsing  of  large  scientific  data  (satellite  imagery  or  in  situ 
ground-based  measurements  of  water  quality),  and  the  diversity  of  experts 
and  remote  participants,  would  have  enabled  a  more  comprehensive 
information  utility,  informing  and  impacting  a  larger  segment  of  the  public. 

It  is  a  mission  objective  of  the  CIESIN  initiative  to  broaden  access  to  and  use 
of  global  change  and  environmental  information.  An  important  component 
in  execution  of  that  mission  objective  is  the  ability  to  bring  the  richness  of  our 
national  data  treasury  to  as  many  of  our  Nation's  scientists,  policy  makers, 
and  citizens  as  is  technically  feasible  within  the  significant  operative 
budgetary  constraints.  We  believe  that  not  only  will  such  improved  access 
enhance  the  quality  of  our  decision  making  surrounding  environmental 
management,  due  to  an  informed  citizenry,  but  it  will  also  serve  to  validate 
the  investment  in  our  collection  and  data  processing  infrastructure  - 
bringing  it  well  beyond  the  research  community  to  its  full,  and  possibly 
noblest  use,  in  the  education  of  our  fellow  Americans. 

Windows  on  Global  Change.  CIESIN  also  has  a  program  called  Windows  on 
Global  Change.  It  provides  a  set  of  multimedia  tools  in  a  learning 
environment.  The  tools  were  developed  through  a  collaborative  effort 
between  CIESIN  and  the  Jet  Propulsion  Laboratory /California  Institute  of 
Technology.  The  program  offers  middle  school  students  insight  into  global 
change  issues  by  directly  involving  them  in  the  scientific  exploration  of 
spacecraft  and  ground-based  data.  It  is  a  tool  to  develop  greater  understanding 
of  the  scientific  method,  while  exploiting  mathematics  and  science  skills.  It 
provides  teachers  and  students  with  an  interactive  computer-based  learning 
environment  similar  to  ones  currently  used  in  global  change  research  -  real 
problems,  real  data,  real  analysis  tools. 

We  are  currently  evaluating  the  benefits  of  moving  beyond  the  prototype 
toward  full  development  of  the  Windows  on  Global  Change  learning 
environment.  We  view  the  tool  as  a  window  which  can  be  tailored  to  local, 
regional,  and  national  environmental  priorities  -  extremely  powerful  when 
linked  with  a  broadband  network  which  can  support  real-time  delivery  of 
data,  compressed  full-motion  video,  imagery,  and  other  large  scale  data  sets. 
Our  development  thus  far  has  been  directed  toward  an  offering  which  has  on- 
board communications  software  utilities  allowing  such  a  "port"  to  the 
information  highway. 

We  are  exploring  a  partnership  with  taxtbook  publishers,  including  McGraw- 
Hill,  Inc.,  to  examine  how  our  Windows  learning  environment  can  be 
distributed  on  a  regional  or  national  basis,  enabling  each  and  every  school 
system  to  draw  from  our  national   data  centers  and  information 
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deve'lo^Ln  and'engi^'eerinrS'^^^^^^^^^^  /°  ^"^'"^  -''^--ble 

and  redeveloping  (e.gl  CIS:istrE'"rop"  Itfd^.^^'^P*"^       '  "^^^^^ 

:;.er^t::o^L?d™io';r-  -^c^^- 

to  consider  the  value  of  WindowTon  GMh.l  ru  ^"'"■^'"ee 
flexible  portal  for  the  K-U  .cJsZ  t^e  Sfti?on"^;Hwa"y. ' 
Applications  for  Health  Care 

Sga^atns!Tndudi%  Te^^  ^y  frrtic^^Pf  T^^^^^ 
Registry,  and  the  UnitedUontaLll^O^g!^^^^^^^^^^^^ 

Ju'b£^hra[th'°ig'en':';  t'atrbrsuo2"^;^f  ^^^^^^  ^ 

mission  is  to  pfever^^'ormftiSte  "^J  ^^SDR's 
rrom  environm^ental  e^^uK^^rb^l  ^  ASnTe'^i 
Geological  Survey's  EROS  Data  Center  and  PTF^tm  n  u       '  ^ 
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of  existing  data  sources.  Health  assessments  integrate  disparate  data  sources, 
including  basic  environmental  information  such  as  topography, 
hydrogeology,  analytical  data  on  contaminant  concentration  and  distribution, 
health  demographic  data  (including  morbidity  and  mortality  data),  among 
many  other  sources.  These  data  must  be  collected  from  a  variety  of  sources 
including  the  EPA,  site  owners,  operators,  contractors,  federal  and  state 
geological  surveys,  state  and  local  environmental  and  health  agencies.  Our 
initial  demonstration  project  illustrated  how  the  public  health  assessment 
process  could  be  facilitated  through  the  integration  of  physical  and  human 
science  data  resources.  We  believe  this  success  can  be  extended,  at  great 
savings  to  the  taxpayer,  if  these  resources  could  be  rendered  readily  accessible 
through  a  ubiquitous  national  information  infrastructure,  exploiting 
navigation  aids,  such  as  the  CIESIN  distributed  directory  and  information 
gateway. 

We  are  under-utilizing  a  great  national  resource.  It  is  our  experience  that 
enabling  local  and  state  public  health  professionals  to  reach  the  valuable  data 
resources,  such  as  those  captured  in  our  demonstration  project,  could 
enhance  the  cost-effectiveness  and  timeliness  of  pubhc  health  assessment. 
Today,  it  is  the  rare  exception,  ti\at  such  data  resources  are  available. 

The  work  of  ATSDR  in  health  assessments  related  to  our  Superfund  National 
Priorities  List  will  be  replicated  globally,  for  example,  as  the  CIS  and  Eastern 
Europe  begin  ti\e  daunting  task  of  cleaning  up  after  decades  of  environmental 
abuse.  Having  the  network  information  infrastructure  will  enable  US 
companies  and  research  institutions  to  exploit  our  investment  in  collection, 
and  remotely  retrieve,  integrate,  and  manipulate  these  data  to  support 
environmental  restoration  activities  with  our  international  partners,  offering 
improved  capabilities  in  an  emergent,  yet  highly  competitive  environmental 
clean-up  market. 

For  the  UN  World  Health  Organization  (WHO),  CIESIN  is  establishing 
mechanisms  to  access  WHO-approved  data  and  information  resources, 
including  the  WHO  Mortahty  Database.  This  will  enable  Internet  access  to 
previously  unavailable  global  health  data  sets. 

Applications  for  Environment  nnd  Natural  Resources 

Wp  notP  that  the  Current  legislation  does  not  Provide  a  section  specifically 
HpHiraeed  to  support  of  global  environmental  change  and  natural  resources 
applications.  We.  therefore,  recommend  that  the  Committee  expand  the 
authorization  to  include  global  environmental  change,  environmental 
m<;^pi^9ring.  natural  resources  management,  and  restoration  appli<;ati<?n$. 

Clearly,  much  of  what  my  testimony  reflects  here  today  falls  within  the  global 
environmental  change  domain.    However,  there  is  significant  interplay 
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between  global  change  and  the  broader  environmental  monitoring,  natural 
resources  management,  and  restoration  activities.  We  see  this  in  the 
construct  of  ecosystems-based  monitoring  and  management  which  has  been 
embraced  by  the  Secretary  of  the  Interior  m  his  recent  efforts  at  resolving 
conflicts  under  his  jurisdiction.  His  actions  represent  a  broadening  of  the 
playing  field  on  which  land-use  decisions  are  made.  This  broadening  of 
stakeholder  participation  drives  a  new  mformation  imperative.  This  new 
imperative  will  require  substantially  improved  information  integration 
among  parties,  to  enable  comprehensive  assessment.  Federal,  state,  and  local 
governments,  non-governmental  organizations,  universities,  business  and 
industry,  public  and  private  land  owners  alike,  each  bring  to  the  table  a  legacy 
of  data  and  information  undergirding  their  position.  The  challenge  is  to 
invite  their  participation,  recognize  the  rigor  of  their  analyses,  and  seek  a 
common  understanding  of  the  observations  and  measurements  before  us. 

National  Biological  Survey.  One  potential  instrument  of  a  common 
understanding  is  embodied  in  Secretary  Babbitt's  move  to  develop  and 
implement  a  National  Biological  Survey  (NBS).  This  undertaking  has  been 
masked  by  larger  issues  on  the  national  agenda,  however  it  represents  a 
significant  undertaking  in  the  scientific  and  information  management 
communities.  Meaningful  methodologies  for  capturing,  storing, 
manipulating,  and  interpreting  data  on  the  biodiversity  of  otu"  planet  are  not 
well-developed.  CertaiiUy,  we  have  advanced  much  further  m  oiu*  ability  to 
exploit  geographic  information  systems,  image  analysis  techniques,  and 
models  in  the  service  of  geology,  or  oceanography,  than  we  have  in  the 
biological  sciences.  The  dynamic  nature  of  the  biota,  when  contrasted  with 
the  geologic  stasis,  gives  pause  to  those  who  will  support  the  US  Fish  & 
Wildlife  Service  in  building  the  NBS. 

The  national  information  infrastructure  will  clearly  be  called  to  task  if  we  are 
to  be  successful  in  capturing,  distributing,  and  integrating  the  vast  quantities 
of  data  necessary  to  populate  a  national  biological  survey  data  base.  We 
submit  that  the  storehouses  of  data  on  biodiversity  may  be  as  diffuse  and 
disparate  as  are  the  vast  socio-economic  data  resources  which  CIESIN  is  today 
harnessing  for  the  global  change  conununity. 

Green  GDP  &  Environmental  Statistics.  Another  national  priority  which  we 
believe  reinforces  our  recommendation  is  President  Clinton's  recently 
announced  direction  to  the  Bureau  of  Economic  Analysis,  Department  of 
Commerce.  The  Bureau  has  been  tasked  to  develop  national  income  account 
monitoring  procedures  which  account  for  environmental  degradation  and 
the  cost  of  pollution.  The  goal  is  a  "Green  Gross  Domestic  Product"  which 
reflects  a  more  accurate  representation  of  the  costs  associated  with  our 
development,  incorporating  changes  in  the  natural  environment  into  the 
calculations  of  .ational  income  and  wealth. 
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While  the  Bureau  of  Economic  Analysis  will  be  toiling  with  the  "Green 
GDP",  the  planned  Bureau  of  Environmental  Statistics  of  the  EPA  will  likely 
be  developing  in  a  parallel  effort  to  foster  a  comprehensive  set  of 
environmental  indicators  for  assessment  of  our  national  environmental 
quality  and  trends.  Both  the  Green  GDP  and  environmental  statistics  thrusts 
bring  with  tUem  a  major  demand  for  ingestion  of  both  large  data  sets  and 
thousands  of  disparate,  dissimilar  data  resources  from  local,  state,  regional 
industrial,  and  academic  research  sources  -  nationwide.  Only  a 
comprehensive  information  infrastructure  can  sustain  the  demands  which 
these  new  national  analytic  capabilities  will  generate.  Cognizant  of  these 
developments,  CIESIN  is  working  with  the  EPA  Office  of  Information 
Resources  Management  in  implementing  a  T-3  (45  megabit  per  second)  circuit 
connecting  the  CIESIN  computing  facility  with  the  EPA  Bay  City 
Supercomputer  Center.  We  anticipate  that  in  the  near  future  this  facility  will 
have  a  substantive  role  in  support  of  the  environmental  statistics  bureau, 
should  one  be  enacted  into  law. 

International  Environmental    Policy.    A  different  thrust  area    is  the 

substantive  international  environmental  treaty  development,  negotiation, 
monitoring  and  compliance  responsibilities  we  as  a  Nation  must  uphold! 
These  range  in  scope  from  the  Convention  on  Biological  Diversity  and 
Climate  Change  Treaties  presented  to  the  UN  Conference  on  Environment 
and  Development  last  year,  the  side  agreements  to  the  North  American  Free 
Trade  Agreement  before  us,  and  an  array  of  agreements  and  protocols  which 
form  the  challenge  before  the  State  Department's  Office  of  Global  Affairs,  the 
President's  Office  of  Environmental  Policy,  and,  indeed,  the  United  States 
Congress.  Increasingly,  the  role  of  the  United  Nations  will  be  germane. 
Similarly,  the  future  may  very  well  demand  increased  understanding  of  the 
quantitative  elements  of  debt  for  development  swaps,  defining  an  additional 
international  environmental  intelligence  gathering  and  analysis  capability. 

The  abihty  to  access  and  manipulate  data  from  national  and  international, 
governmental,  and  non-governmental  sources  has  become  an  essential 
capability.  This  demand  underscores  the  need  for  an  international  Earth  and 
human  science  network  cap  ^le  of  servine  the  policy  community. 

Applications  for  Libraries 

The  bill  provides  for  applications  for  digital  libraries  in  section  310.  CIESIN  is 
such  a  library  and  has  goals  consistent  with  this  section  of  the  bill.  We  have 
developed  successful  capability  to  access  and  use  "networked  databases 
distributed  around  the  Nation  and  around  the  world."  The  direction  to 
NASA  to  develop  databases  of  software  and  remote-sensing  images  to  be 
made  available  over  computer  networks  is  most  consistent  with  CIESIN's 
mission  to  serve  as  a  gateway  to  the  NASA  Earth  Observing  System  Data  & 
Information  System  (EOSDIS).  We  welcome  this  specific  direction  to  NASA. 
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CIESIN  has  been  developing  and  deploying  several  technologies  which  are  in 
direct  support  of  the  library  services  community.  These  include  a  distributed 
electronic  directory  which  enables  access  to  many  information  centers,  and 
their  resident  information  servers,  in  a  seamless  interactive  session  with 
users.  In  this  way,  users  can  navigate  in  an  easy  to  use  process,  across  the  vast 
installed  base  of  computers  and  data  bases  linked  with  the  Internet 
worldwide. 

Using  the  CIESIN  gateway,  important  national  data  centers  within  NASA, 
DoE,  USGS,  and  NOAA  are  accessible  in  a  common  format  and  user  setting. 
Data  remain  under  the  control  and  quality  assurance  of  the  scientific  data 
management  system  of  origin,  however  it  can  be  accessed,  and  used,  with 
simple,  flexible  navigation  tools.  CIESIN  has  this  directory  operational  today 
at  several  evaluation  sites.  Temporarily  referred  to  as  GREENpages,  it  is  a 
global  environmental  metadata  (describing  the  source,  lineage,  and 
characteristics  of  data)  directory  system  which  is  interoperable  with  the 
USGCRP  Global  Change  Master  Directory,  and  a  growing  base  of  wide  area 
information  servers,  in  the  national  and  university  library  systems.  The 
CIESIN  GREENpages  has  been  provided  to  the  federal  Interagency  Working 
Group  on  Data  Management  for  Global  Change,  a  CEES  advisory  body,  for 
long-term  evaluation  and  use. 

CIESIN  Directory  Services  are  enabUng  a  single  view  into  a  national  resource 
base  of  Earth  and  human  science  data  and  information.  As  a  companion  to 
the  directory,  we  have  created  an  Information  Gateway  to  assist  in  "resource 
discovery"  on  the  Internet.  Together,  the  directory  and  gateway  are 
fundamental  tools  necessary  to  enable  search,  discovery,  and  retrieval  of  data 
and  information  resources  available  through  the  world-wide  Internet. 

Conclusions 

H.R.  1757  is  a  welcome  and  needed  addition  to  the  federal  efforts  to  create  a 
functioning  and  contributing  high  performance  computing  and 
communications  network.  It  is  complementary  to  the  actions  of  Congress  in 
creating  the  HPCC  and  the  CIESIN  initiative.  The  bill  is  the  next  lo^cal  step 
in  the  creatine  an  information  highway  and  consideration  should  be  given  to 
incorporating  the  congressional  CIESIN  initiative  as  a  consistent  and 
supporting  program  within  the  framework  of  this  watershed  legislation. 

The  challenge  for  us  is  to  make  effective  use  of  the  rapidly  improving  data 
networking  capabilities  —  not  merely  as  they  will  exist  at  decade's  end  ~  but  in 
the  meantime.  Indeed,  the  problem  we  cciifront  may  be  what  to  do  before  the 
doctor  comes,  that  is,  over  the  period  when  the  data  highways  of  the  future 
are  only  partially  built  and  connection  to  the  user  workplace  are  the  exception 
rather  than  the  rule.  This  last  mile  connectivity  remains  a  vexing  problem. 


16 


566 


whether  it  is  connectivity  at  any  speed  in  the  developing  world,  or 
connection  at  the  speed  of  light  here  at  home. 

The  bill  authorizes  different  agency  heads  to  take  the  lead  in  specified 
application  areas.  In  addition,  sums  are  appropriated  to  that  agency  head  to 
carry  out  the  mission  assignment,  which  may  involve  other  agencies.  In 
order  to  coordinate  a  truly  national  program,  the  agency  assigned  the  lead  role 
should  be  expressly  given  the  latitude  to  transfer  funding  to  other  agencies 
which  have  ongoing  programs  that  could  be  supplemented  to  achieve  the 
gpals  $p€<pifi^j.  This  would  recognize  the  cooperative  nature  of  the  program 
and  the  existing  efforts  involving  the  substantive  applications  which  are 
authorized.  It  would  be  a -means  to  avoid  duplication  of  effort  and  to  build 
upon  work  that  is  ongoing  at  other  agencies,  making  best  use  of  the 
investment  to  date. 

We  respectfully  encourage  the  Subcommittee  to  recognize  the  congressional 
initiative  of  CIESIN  as  a  project,  prototype,  and  application  which  should  be 
supported  in  the  authorization. 

Thank  you  for  this  opportunity  to  provide  testimony  on  this  important 
legislation. 
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COMMENTS  ON  THE  ••HIGH  PERFORMANCE  COMPUTING  AND  HIGH  SPEED 
NETWORKING  APPLICATIONS  ACT  OF  199  3  ••   (H.R.  1757) 

SUBMITTED:  MAY  6,  1993 

BY:  Dennis  L.  Bybee,  Ph.D. 

Associate  Executive  Officer 
ISTE  -  USA  National  Office 
P.  O.  Box  4437 
Alexandria,  VA  22303 


Mr.  Chairman  and  iuembers  of  the  Subcommittee  on  Science  of  the 
Committee  on  Science,  Space,  and  Technology  of  the  United  states 
House  of  Representatives: 


Thank  you  for  this  opportunity  to  conunent  on  H.R.  1757. 

As  the  largest  society  of  professional  educators  working 
with  technology  in  American  education,  we  are  pleased  to  see  this 
Congress  consider  legislation  which  will  support  the  development, 
acquisition,  and  use  of  technology  in  schools  across  America. 

The  Sponsors  of  H.R.  1757  are  to  be  commended  for  their 
leadership  and  foresight  in  recognizing  the  needs  of  education 
for  — 

o      Instructional  and  administrative  computing  on  high 
performance  computing  systems; 

o      Access  to  distance  learning  providers,  collaborative 
learning  experiences,  high  performance  computing 
systems,  and  information  sources  over  telecommunications 
networks ;  and 

o      Innovative  applications  of  computing  and  networking 
technologies  to  make  technology-enhanced  curriculum, 
instruction,  and  administrative  support  resources  and 
services  available  to  all  students. 

These  needs  are  generally  addressed  In  this  Administration's 
plans  for  a  National  Information  Infrastructure  (Nil),  the  Hlgh- 
Perf omance  Computing  and  Communications  Program  (HPCC)  ,  and  the 
Information  Infrastructure  Technology  and  Applications  programs 
(IITA)  which  Dr.  Gibbons  mentioned  In  his  testimony  on  April  27, 
1993.     Hopefully,  the  details  of  these  programs  will  Include  a 
comprehensive  set  of  specific  provisions  —  such  as  these 
contained  in  H.R.  1757  —  to  help  develop  and  sustain  an 
effective  Iducetionel  TechDology  Inf restructure  that  will  ensure 
the  benefits  of  this  technology  to  all  children  in  America. 
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As  a  professional  •ducat ion  sociaty,  wa  ballave  that: 

o    Taolmolo9Y  as  a  tool  in  the  learning  process  is 
essential  to  the  developnent  and  Maintenance  of  a 
technologically  literate  citizenry  and  internationally 
coapetitive  workforce; 

o    Technology-based  curriculum,  instruction,  and 
administrative  support  materials  and  services  are 
needed  and  can  be  used  for  the  systeaio  improTement  of 
all  aspects  of  oduoatiom;  and  that 

o    The  acquisition  and  use  of  technology  in  education 
throughout  the  United  States  has  been  inhibited  by  the 
absence  of  Federal  leadership,  the  inability  of  many 
State  and  local  education  agencies  to  invest  in  and 
support  the  needed  technologies,  and  the  limited 
availability  of  appropriate  technology-based 
curriculum,  instruction,  and  administrative  support 
materials  and  services  in  the  educational  marketplace. 

The  potential  of  effective  learning  technologies  has 
increased  dramatically  over  the  last  decade.  Learning 
technologies  have  progressed  from  — 

o  simple  didactic  exposition  (i.e.,  the  traditional  lecture 
classroom) ,  to  the 

o    technology-enhanced  traditional  classroom  (e.g.,  with 
Televised  instruction) ;  to  the 

o    computer-assisted  instruction  environment  (i.e., 
individualized  instruction  with  branched  or  sequential  learning 
programs) ;  to  the  present-day 

o    interactive,  multi-media  classroom  where  random  access 
learning  from  an  incredible  variety  of  in-school  and  external 
information  sources  makes  it  possible  for  each  student  (or 
student  group)  to  have  unique  learning  experiences  tailored  to 
their  specific  learning  needs  and  interests  at  the  time  of  the 
learning  activity. 

At  each  stage  of  this  progression,  there  was  an  exponential 
increase  in  the  potential  of  technology  to  help  educators  provide 
better  educational  opportunities  for  children.  Unfortunately, 
great  diversity  in  the  quantity  and  quality  of  student  access  to 
these  modern  learning  technologies  has  also  developed  between 
schools  and,  in  fact,  among  classrooms  in  the  same  schools 
throughout  the  United  states.    And,  Federal  leadership  and 
funding  is  needed  to  ensure  availability  and  access  to  modern 
learning  technologies  for  all  students. 
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The  Federal  governaent  Must  develop  and  support  a 
comprehensive  educational  technology  infrastructure,  if  schools 
are  to  derive  aaxiaun  benefit  fro«  the  developaent  of  a  National 
Information  Infrastructure. 

To  obtain  eyetemic  improvement  in  education  and  ensure 
equity  and  access  to  modern  learning  technolo<jlr-«  for  all 
students  throughout  the  United  states,  ve  recommend  that  the 
Congress  develop  and  provide  continuing  support  for  a 
ooBprehensivs  sauoation  tscHmology  infrsstruoturs  which 
includes  — 


^'     A  high  level  Office  of  Educational  Technology 
within  the  Executive  Branch  (i.e.,  at  NSF  or  in  the  Department  of 
Education)  to  provide  national  leadership  on  education  technology 
issues,  to  coordinate  technology  for  education  initiatives  among 
the  various  agencies  of  government,  and  to  administer  generic 
federal  technology  for  education  programs; 

B.  Grants  for  States  to  support  their  technology  for 
education  planning  and  for  the  poorest  school  districts  to  enable 
them  to  acquire  and  maintain  technologies  for  education;  and 
long  term,  low  interest  technology  loans  to  support  the 
acquisition  of  needed  technologies  by  all  schools  through  the 
"Connie  Lee"  program; 

C.  A  national  educational  technology  informacion 
dissemination  repository  and  electronic  network; 

D.  Regional  technical  assistance  consortia  to  support 
technology  using  educators; 

E.  State-wide  technology  training  programs  for 

educators; 

F.  Technology  for  education  product  development  grants 
(e.g..  Star  Schools)  and  partnerships  to  support  the  continuing 
development  of  technology-based  curriculum,  instruction,  and 
administrative  support  materials  and  services  by  business  led 
oonsortim  of  local/state  education  agencies,  universities, 
regional  labs  and  centers,  and  other  individuals  and  groups;  and 

G.  Federal  support  for  research  and  development 
efforts  which  identify  and  plan  educational  needs  for  high 
performance  computing  and  telecommunications  networks,  develop 
educational  applications  of  promising  new  technologies,  and 
conduct/publish  results  of  effectiveness  studies  and  technology 
in  school  surveys  for  use  by  decision-makers. 

In  order  to  develop  this  needed  comprehensive  educational 
technology  infrastructure,  it  is  recommended  that  Section  308  of 
H.R.  1757  be  revised  to  include  these  suggested  components. 


571 


4 


It  is  cstiaatttd  that  approxiMat«Iy  $350  million  will  b* 
nattded  to  fully  fund  th«  davalopaant  of  an  affactiva  aducational 
tachnology  infraatructura.    A  suggastad  allocation  of  thasa  funds 
would  ba  as  follows: 


A.  Laadarship  for  Tachnology  in  Education      -  (  2%) 

B.  stata  Planning  and  School  Tachnology 
Acquisition  Support  -  (50%) 

C.  National  Rapository  and  Elactronic 
Dissaaination  Natwork  -  (  3%) 

D.  Ragional  Tachnical  Assistanca  Consortia    -  (  s%) 

E.  Tachnology  for  Education  Training  -  (15%) 

F.  Tachnology  for  Education  Product 
Davalopaant  Grants  and  Businass 
Partnarships  -  (20%) 

G.  R&D  on  High  Parforsanca  Cosputing  and 
Talaconaunications  Natworks;  Advanced 
Tachnology  Applications;  Ef factivanass 
Assasssants;  and  Stata-of-tha-Art 

Survays  -  (  5%^ 
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STATEMENT  OF 
COALITION  FOR  PATENT  INFORMATION  DISSEMINATION 


ON  H.R.  1757 


THE  "HIGH  PERFORMANCE  COMPUTING  AND  HIGH  SPEED 
NETWORKING  APPLICATIONS  ACT  OF  1993" 


SUBMITTED  TO  THE  SUBCOMMITTEE  ON  SCIENCE 
COMMITTEE  ON  SCIENCE,  SPACE  AND  TECHNOLOGY 
UNITED  STATES  HOUSE  OF  REPRESENTATIVES 


Mr.  Chairman: 

Thank  you  for  the  opportunity  to  submit  this  statement  for  the  record  in  the 
Hearings  on  H.R.  1757.  The  Coalition  for  Patent  Information  Dissemination  consists 
of  database  publishers,  CD-ROM  publishers,  and  online  services  that  disseminate 
patent  information  to  hundreds  of  thousands  of  engineers,  chemists,  scientists, 
researchers,  patent  attorneys,  and  patent  searchers. 

The  United  States  electronic  information  services  industry  leads  the  world. 
Patent  information  is  an  important  segment  of  this  industry.  For  over  ten  years, 
Coalition  members  and  other  companies  in  the  field,  have  been  building  digital 
libraries  of  patents.  Until  recently,  these  digital  libraries  contained  text  only.  Now, 
digitized  images  ~  consisting  of  patent  drawings  ~  are  being  added.  Patent  images 
are  already  available  on  CD-ROMs,  and  will  soon  be  available  unline. 

We  have  been  very  impressed,  Mr.  Chairman,  with  the  thoughtfulness  you 
have  given  to  the  relative  roles  of  the  government  and  the  private  sector  in  the 
program  envisaged  by  this  legislation.  This  is  well  illustrated  by  amended  Section 
102(d)(1)  which  provides  that  "the  test  bed  networks  shall  not  be  used  to  provide 
services  that  could  otherwise  be  provided  satisfactorily  'ising  privately  operated 
commercial  networks."  This  principle  is  one  we  believe  to  be  sound,  i.e.,  that  the 
govemir»ent  should  not  provide  services  where  private  sector  services  are  already 
available.  As  you  observed  at  the  April  27,  1993,  Hearing,  the  trend  at  NSF  is  in 
accordance  with  this  principle.  So,  although  the  principle  is  widely  shared  and  is, 
we  believe,  implicit  in  every  part  of  H.R.  1757,  we  would  like  to  emphasize  its 
particular  importance  to  "Section  311.  Applications  for  Government  Information." 

OSTP  Director  Gibbons,  in  his  April  27,  1993,  testimony,  provided  further 
clarification  of  the  applicabihty  of  the  principle  to  Section  311.  He  indicated  that 
much  government  information  has  been  developed  which  isn't  made  available,  and 
that  one  of  the  objectives  was  to  make  such  information  more  readily  available. 
We  agree  with  and  support  this  objective.  However,  where  information  is  already 
readily  available  from  the  private  scrctor,  and  competition  exists,  government  should 


MAY  6,  1993 


1 


574 


not  offer  a  new  service.  Patent  information  is  an  example  of  such  a  case. 

The  U.S.  Patent  and  Trademark  Offices'  (PTO)  patent  information 
dissemination  program  has  been  a  m^or  govermnent  information  dissemination 
success  story.  For  over  ten  years,  PTO  and  private  sector  electronic  information 
services  firms  have  engaged  in  a  productive  partnership  under  which  PTO  has  made 
patent  text  -  and  more  recently  images  -  available  on  magnetic  tapes  and  cartridges 
weekly  for  a  price  based  on  the  cost  of  dissemination.  From  these,  private  sector 
firms  have  created  a  diversity  of  products  and  services  including  specialized  patent 
databases,  patent  databases  of  text  and  images  on  CD  ROMs,  and  online  search  and 
retrieval  of  a  variety  of  patent  databases.  Although  these  online  digital  libraries 
have  been  primarily  text-based,  all  of  them  are  now  beginning  to  add  image 
retrieval,  which  will  enable  users  to  view  patent  drawings. 

We  should  emphasize  that  there  is  competition  in  each  of  the  product  and 
service  areas.  For  example,  in  each  case,  at  least  two  or  more  competing  companies 
provide  full-text  search  of  patents,  produce  text  and  images  on  CD-ROMs;  publish 
specialized  databases  for  searching  patent  technology;  or  provide  online  search  of 
specialized  patent  databases. 

We  are  not  suggesting  patent  information  sources  should  not  be  connected  to 
Internet.  Indeed,  starting  in  1991,  private  sector  online  services  have  been  connected 
and  are  now  accessible  via  the  Internet.  Thus,  anyone  on  the  Internet  can  have 
access  to  multip?e  patent  databases  via  private  sector  services. 

The  importance  of  the  102(dXl)  principle  can  be  illustrated  by  the  impacts 
a  competing  govemmentrprovided  online  patent  service  would  have  on  the  piivate 
sector. 

1.  It  would  have  the  same  impact  on  the  U.S.  electronic  information  services 
industry  that  the  subsidized  European  Airbus  has  had  on  McDonnell  Douglas. 
It  will  erode  revenues,  and  reduce  the  private  sector  ability  to  invest  in 
information  technology  advances.  The  government  would  thereby  be  playing 
the  role  of  decelerator.  We  believe,  in  agreement  with  Dr.  Gibbons,  tiiat  the 
government's  proper  role  is  to  be  a  catalyst. 

2.  A  PTO  service  would  threaten  the  world-leading  position  of  the  U.S. 
electronic  information  services  industry  patent  information  segment. 

3.  Providing  Internet  access  to  the  PTO  Automated  Patent  System  would 
threaten  the  seciirity  and  secrecy  of  the  thousands  of  patent  applications  that 
will  soon  be  in  electronic  form.  Because  of  the  tremendous  value  of  the 
secret  technological  information  in  pending  applications,  there  would  be  huge 
incentives  on  the  part  of  foreign  intelligence  services,  or  competitors,  to 
penetrate  the  seciuity  of  the  system. 

4.  A  PTO  service  would  amount  to  decommercialization  of  electronic  patent 
information  services.  We  believe  government's  role  should  be  the  opposite, 
i.e,  to  encourage  continuing  commercialization. 
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5.  You  should  be  aware  of  the  context  of  these  statements.  The  PTO 
already  provides  highly  targeted  online  search  services  in  its  public  search 
room  in  Crystal  City,  and  in  the  Patent  and  Trademark  Depository  Libraries. 
The  Coalition  does  not  oppose  these  services  so  long  as  access  is  controlled 
and  so  long  as  user  fees  based  on  the  cost  of  dissemination  are  charged.  We 
should  note,  however,  that  where  student  or  individual  occasional  use  is 
concerned,  private  sector  online  services  have  special  services  for  students, 
and  after-hours  use  for  all  users,  at  prices  ranging  from  one-tenth  to  one- 
third  of  the  PTO  user  fees  (which  are  themselves  substantially  below  the 
actual  cost  of  dissemination). 

Mr.  Chairman,  we  believe  these  reasons  strongly  support  the  principle  of 
Section  102(dKl)»  and  illustrate  why  that  principle  is  so  important  for  the  U.S. 
competitive  position.  Further,  they  are  consistent  with  President  Clinton's  and  Vice 
President  Gore's  February  22,  1993,  Technology  Initiative  in  which  they  discussed 
promoting  government  information  dissemination  "while  encouraging  the  growth  of 
the  information  industry." 

Although  our  major  concern  is  that  Section  311  not  be  used  to  injure  the  U.S. 
competitive  position  in  electronic  information  services, .  we  do  have  brief  comments 
on  another  part  of  H.R.  1757. 


Creation  of  digital  libraries  is  the  fourth  application  in  H.R.  1757.  Their 
creation  would  be  facilitated  by  Section  310(bX2)  which  authorizes  the  "development 
of  high-speed,  highly  accurate  systems  for  converting  printed  text,  page  images, 
graphics,  and  photographic  images  into  electronic  form(;)."  This  language  ignores 
copyright  and  capsulizes  in  just  twenty  words  the  ultimate  nightmare  of  authors, 
photographers,  and  publishers  as  they  contemplate  high-speed  networks.  Although 
it  could  be  argued  it  is  merely  referring  to  development  of  systems,  the  language 
implies  that  every  work  converted  is  in  the  public  domain  and  does  not  recognize  the 
need  to  obtain  the  permission  of  cop3nright  holders  for  material  still  under  copyright. 
Conversion  does  not  occur  in  a  legal  vacuum.  Indeed,  once  ten  or  more  copjnrighted 
works  with  a  total  retail  value  of  $2500  have  been  converted,  a  felony  offense  may 
have  been  committed,  unless  permission  has  been  obtained  from  the  cop3nright  holder. 
This  issue  needs  to  be  considered  in  the  development  stage,  since  the  systems  should 
have  a  capability  for  electronic  "tagging"  of  copyrighted  works  as  part  of  conversion. 
One  possibility  is  to  amend  the  subsection  to  read  as  follows: 

"(2)  development  of  high-speed,  highly  accurate  systems  for  converting 
printed  text,  page  images,  graphics,  and  photographic  images  into  electronic 
form.  Such  systems  shall  include  capabilities  for  electronically  identifying 
copyrighted  works  and  for  electronically  indicating  that  permission  for 
conversion  has  been  granted  for  copyrighted  works:"  (new  language 
underlined) 

In  addition  to  this  change,  consideration  should  be  given  to  adding 
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development  of  copyright  protection  and  management  technologies  as  a  project  under 
Section  310(b).  If  such  applications  are  not  developed  in  parallel  with  the  other 
projects,  the  value  of  digital  libraries  could  be  substantially  reduced  because  of  the 
resuiUng  omission  of  copyrighted  material. 

One  more  suggested  amendment  grows  out  of  the  fact  that  the  means  for 
ensuring  the  security  and  privacy  of  transmissions  over  the  Internet  are  similar  to 
the  means  that  could  be  used  for  protection  and  management  of  copyrighted  works. 
Encryption  can  be  used  to  make  sure  that  only  an  authorized  reader  has  access  to 
a  message  or  to  a  copyrighted  work;  a  digital  signature  can  be  used  to  ensure  the 
authenticity  and  integrity  of  a  message  or  a  copyrighted  work;  and  object  oriented 
programming  can  be  used  to  create  encapsulated  software  objects  that  serve  as 
virtual  envelopes  and  provide  accounting  for  access  and  use,  and  for  payment  of 
royalties.  Publishers  and  information  providers  have  the  responsibility  for  selecting 
the  means  they  will  use  to  both  protect  and  account  for  the  use  of  their  copyrighted 
works  in  high-speed  networks.  But  the  national  information  infrastructure  should 
include  features  and  functionalities  that  enable  and  facilitate  the  operation  of 
copyright  protection  and  management  applications.  Thus,  we  respectfully  request  that 
consideration  be  given  to  amending  Section  3070))  to  read  as  follows: 

"NETWORK  SECURITY  AND  PRIVACY.-  The  Plan  shall  specify 
research  programs  needed  to  create  means  to  ensure  the  security  and  privacy 
of  transmissions  over  the  Internet  and  the  integrity  of,  and  accountability  for, 
digital  information  accessed  via  the  Internet,  so  as  to  enable  copyright 
protection  and  management  applications."  (new  material  underlined)" 

We  thank  you,  Mr.  Chairman,  for  this  opportunity  to  present  our  views  to 
you  and  the  Subcommittee.  We  would  be  pleased  to  respond  to  any  questions  you 
may  have,  or  to  assist  you  in  any  way  we  can  to  make  the  vision  of  H.R.  1757  a 
reality. 


Further  details  on  electronic  patent  information  dissemination,  on  the  public/private 
partnership  that  has  created  this  successful  program,  and  on  the  policy  considerations  of 
such  a  program,  are  available  in  two  Coalition  reports,  copies  of  which  have  been  submitted 
to  the  Subcommittee.  These  are:  Electronic  Diaaemination  of  U,S.  Patent  Information:  An 
Information  Duistemination  Succesm  Story;  and.  Competition,  Joba,  and  Information  Policy:  The 
Case  for  Private  Sector  Patent  Information  Dissemination, 

Coalition  Members:  BRS  Information  Technologies;  Derwent,  Inc.;  DIALOG  Information 
Services;  IFI/Plenum  Data  Corporation;  Me?\d  Data  Cent-:.al  and  its  LEXPAT  Service;  ORBIT 
Search  Service;  Rapid  Patent,  Research  Publications  International;  and,  West  Publishing 
Company. 

For  Information:  Coalition  for  Patent  Information  Dissemination 

Counsel:  Joseph  L.  Ebersole 
2101  Conn.  Ave..  N.W..  Suite  63 
Washington,  D.C.  20008-1760 
Tel.  (202)  265-9447 
Fax  (202)  265-7126 
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May  20. 1993 

HonoraUe  Rick  Bouchor.  Chairman 
ScibcommAtM  on  Sci«nc« 
CommfttM  on  Scieooe.  Sp«c«  and  Technotogy 
L'nHtd  SUKft*  HouM  of  Rapr«Mn(al)v«t 
Washfatglon.  D.C.  20515 


Ro:   H.R.  1757,  the  High  POfformanco 
Cofnputing  and  High  Speed  Networking 
A(9iicalions  Act  cH  1993 


DearMr.Chaknwi: 


ABCD  has  foNowed  with  great  inlefest  and  enthusiasm  the  Subcommittee's  tocus  on  the  future  of  computtng 
and  computer  ^e^MM1(s.  tx>th  near  and  long-tefm.  As  the  devetopment  of  what  wil  eventually  tMcome  tha 
National  infomution  Infrastnjcture  continues  at  a  rapid  pace,  it  is  vftaly  importart  that  the  Congress  stay 
abreast  of  <tevetopments  and  to  heip  foster  and  guMe  the  Nil.  so  that  Is  benefls  live  up  to  expectations. 

Mr.  Chakman,  ABCD  strongly  supports  passage  of  H.R.  1 757  as  a  significanl  step  In  the  continuing 
development  of  the  Nil.  As  a  trade  association  composed  of  more  than  2.700  computer  harcMare 
manufacturers,  software  publishers,  national  franchisers  and  ownership  groups,  as  wel  as  irxlependent 
dealers.  ABCD  appreciates  this  opportunity  to  submit  its  views  on  H.R.  1 757  to  the  Subcommttee.  To  give 
you  more  of  an  overview  of  the  scope  of  our  members.  ABCD  memtjers  had  more  than  (43  biHion  of  the  $60 
billion  in  combined  U.S.  microoomputer  sales  for  1990.  acoording  to  a  recent  survey  conducted  on  our  behaN 
by  InloCorp. 


The  Uiree  hearings  focusing  on  H.R.  1 757  by  the  Subcommittee  have  produced  a  wealth  of  information  from 
a  wide  variety  of  perspectives.  While  many  of  the  witnesses  had  constructive  suggestions  for  possible 
ctunges  in  H.R.  1757,  there  was  general  agreement  on  the  need  for  this  legislation  and  Its  desirability  as  a 
logical  extefttion  of  the  HPCC  Act  passed  by  the  Congress  In  1 991 . 

ABCD  believes  the  H.R.  17^7  appropriately  sets  forth  the  rotos  of  government  and  the  private  sector  We 
concur  In  the  notion  that  government  should  pcpmote  R&D,  ttelp  coordinate  staixtards  development,  and 
provide  assistance  to  users  io  get  on  the  networti.*^The-ptixate  sector,  on  the  other  hand,  should  be  left  the 
task  of  actualy  buildk^  and  operating  the  network.  White  it  wiV'Wwaysbe^mcuR  to  predict  with  any  certainty 
just  what  portion  or  portior^  of  the  netMOdcwil  be  built  t>y  whom,  it  isnot^SHsuR  to  predict  that,  as  technotogy 
devetops.  tt>e  private  sector  wl  respond  to  new  demands  and  create  the  market  for  senrioes  ttiat  consumers 
deemdtsirabte.  QKren  appropriate  irKentive.  we  have  no  doubt  that  any  nurnbor  of  service  providefs  wil 
come  forward.  K  wl  be  neither  necessary  nor  desirable  for  the  government  to  get  into  the  business  of 
building  or  operating  networi^s  In  competition  with  the  private  sector.  During  the  hearings.  Mr.  Chairman,  you 
made  your  support  for  this  proposition  abuT>danlty  dear,  in  that  regard.  ABCD  wouU  support  any 
amendments  the  SuboomnAtee  thMcs  necessary  to  inake  sure  that  H.R.  1757  dearly  reflects  that  separation 
of  functions. 

As  a  related  matter,  we  wouU  also  note  tt^  several  Subcommittee  witnesses  rnade  reference  to  various 
regulatory  and  other  legal  banters  that  continue  to  serve  as  impediments  to  fuH  participation  by  the  private 
sector  in  network  deptoyment.  While  this  issue  is  not  addressed  in  H.R.  1757.  and  while  we  are  aware  tt^at 
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various  pltcAs  of  legislation  addrt&skig  thes«  barriers,  such  as  the  MFJ  restrictions,  are  pending  in  other 
conwnKees.  ABCD  M»y  $uppo<ts  the  lifting  or  removal  o(  soch  restrictions  whenever  posslite.  The  reason  for 
our  support  is  simple:  the  more  compeWioo  In  any  martcet.  the  better.  Particalarty  jn  the  devetopmert  o(  the 
Nil.  where  capital  costs  wil  continue  to  be  exceedingiy  high,  the  user  public  can  only  benefll  from  increased 
participants  In  the  martlet.  OwsigW  and  conpe«ive  safeguards  wtl  undoubtedly  play  a  roie  when  Industries 
colWe.  Nevertheless,  hereK^^ore  separate  technologies  are  being  rapidly  pushed  together,  and  the  nation 
should  not  Impede  spectacular  advances  because  of  restrictions  or  artificial  barriers. 

Mr.  Chairman,  another  area  addressed  by  several  witnesses  during  the  hearir^  is  that  of  governmental 
process  and  the  opporturwty  for  pU)lic  Input  In  the  developmert  of  that  process.  We  feel  that  H.R.  iTSrs 
requirement  of  the  development  and  Implementation  of  a  plan  by  FCCSET  and  certain  des^nateO  agencies, 
is  a  solid  step  In  the  right  direction.  We  also  applaud  the  expansion  of  the  High-Pertonnance  Corrixjting  and 
Applications  Actvtsory  Committee  and.  we  should  add.  sincerely  hope  that  it  wiil  f  tnaity  be  appointed  and  begin 
to  function.  Mr.  Dor«ld  Undberg,  In  his  May  1  ith  ^^Dpea^ance  before  the  Subconvnitlee,  certainly  feK  a 
pressing  need  for  the  advisory  commjtt6«,  and  we  completely  concur  in  his  desire  to  have  the  President 
name  is  members.  While  we  think  that  H.R.  1 757  wouW  add  more  opportunity  for  public  input  than  currently 
exis'.s.  we  would  urge  the  Subcommittee  to  contemplate  additional  provisions,  which  would  more  specificaUy 
co'4empIate  public  participation  in  the  decision-making  process  at  the  various  federal  agerx:ies  end  FCCSET 
af  well.  Public  input  and  participation  need  not  mean  added  complexity  and  delay;  It  does,  however,  hold  out 
tf  e  potential  for  helpful  Information  and  expertise. 

Mr.  Chakman.  ABCD  s  interest  In  the  computer  networtc  of  the  future  is  both  Intense  and  obvious.  The  better 
the  networit.  the  more  seivices  offered,  the  more  productive  the  user  -  alt  add  up  to  our  industry  continuing  to 
thrive.  Over  the  last  decade,  one  would  be  hard-pressed  to  point  to  a  better  consumer  success  story.  As 
capacjtvr  and  r^er  have  grown  over  the  years,  prices  have  continued  to  faH.  Continually  Increasing 
productivity  is  the  key.  and  the  industi/s  success  on  that  point  speaks  for  itself. 

ABCD  Is  confkfent  that  the  Subcommittee's  continuing  attention  to  the  future  of  computing  -  as  exemplified 
by  H.R.  1757  -  will  be  a  r^Jor  reason  that  our  nation  stays  on  the  right  track.  While  the  role  of  government  Is 
rightfully  limited,  that  role  Is  nonetheless  very  important  in  the  promotion  and  development  of  technotogy 
which  wilt  eventually  be  deployed  to  the  benefit  of  us  all.  We  also  see  the  private  sector  as  ready  and  able  to 
take  up  the  challenge  of  th^  physk:al  creation  of  the  Nil,  and  desirous  of  vA>ri(ing  hand-ln-hand  with 
government  to  make  sure  H  happens.  Mr.  Chairman.  H.R.  1757  is  a  good  step  along  this  road,  and  ABCD 
again  expresses  Hs  gratitude  for  your  leadership  and  tores'ght.  As  the  Subcommjttee's  hearings 
demonstrate,  there  are  WeraHy  dozens  of  groups  -  both  large  and  small  -  Intensely  Interested  in  the  Nil  We 
have  reviewed  numerous  policy  papers  produced  by  such  groups  as  the  Corrvuter  Systems  Policy  Project 
and  the  Regional  Bel)  Operating  Companies,  and  find  ourselves  in  accord  wKh  their  general  principles. 

We  would  respectfully  request  that  this  letter  be  made  pari  of  the  Subcommittee's  hearing  record  on  H.R. 
1757. 

Please  let  us  know  it  you  have  any  questions  or  need  additional  information. 
Sinwerely  yours. 


Richard  L.  Stopa 
Chainnan,  Board  of  Directors 
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